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(54) DEVICE AND METHOD FOR MANAGING TIMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To operate plural various systems with one timer device by 
unitarily managing the timer events of plural systems. 

SOLUTION: Timer queue elements 535 or the like of one (sub) system are respectively 
connected in the shape of queue and managed for each (sub) system by a timer queue 
managing table 532 or the like. The (sub) system is managed by a timer managing table 530 
or the like for each (sub) system and each (sub) system is managed by a system queue 
managing table 510. An idle timer queue 520 successively connects used timer queues. In the 
case of connecting a novel timer queue element to a timer queue element 540 or the like, 
when there is the timer queue element 535 or the like, that novel timer queue element is 
connected by calculating a differential timer value but when there is no timer queue element, 
that novel timer queue element is connected to the head of the timer queue 540 or the like. 
Thus, plural timer queues are integrated, timer events are unitarily managed and plural 
various (sub) systems can be operated with one timer device. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Timer management equipment which is characterized by providing the following and which manages a hawksbill turtle vent by the 
queue. These timer management equipment is one or more timer queue meanses to hold the timer queue element corresponding to a hawksbill 
turtle vent by the queue according to the publishing agency of a hawksbill turtle vent, and this timer queue element has the difference of the 
deadline time of a hawksbill turtle vent, and the time connected to this timer queue as a timer value. A selection means to choose the minimum 
timer queue element which has the minimum timer value in the timer value which the separate timer queue element held at the head of the 
separate timer queue means about the one or more aforementioned timer queue meanses has when timer interruption occurs. A rearrangement 
means to hold at the head the timer queue element held at the degree of this minimum timer queue element, and to delete this minimum timer 
queue element from this timer queue means about a timer queue means to hold the aforementioned minimum timer queue element. A 
reconfiguration means to newly reconfigure the value which subtracted the minimum aforementioned timer value from the timer value which 
each timer queue element held at the head of each timer queue means has about other different timer queue meanses from a timer queue means 
by which the aforementioned minimum timer queue element was held as a timer value. 

[Claim 2] The separate timer queue managed table means respectively corresponding to the timer queue means of the aforementioned 
exception individual, It has further a system queue managed table means to manage the timer queue managed table means of the 
aforementioned exception individual in predetermined order, the aforementioned selection means Timer management equipment according to 
claim 1 which chooses this aforementioned timer queue managed table means separate in predetermined order, and is characterized by 
choosing the minimum timer queue element about the separate aforementioned timer queue means corresponding to the separate 
aforementioned selected timer queue managed table means. 

[Claim 3] The aforementioned system queue managed table means is timer management equipment according to claim 2 characterized by 

managing independently other timer queue managed tables on which the aforementioned timer queue managed tables differ when the operating 

state of the issue origin of the hawksbill turtle vent corresponding to the aforementioned timer queue managed table changes. 

[Claim 4] The aforementioned system queue managed table means is timer management equipment according to claim 2 characterized by 

managing independently other timer queue managed tables on which the aforementioned timer queue managed tables differ when an issue 

origin's of hawksbill turtle vent corresponding to aforementioned timer queue managed table existence state changes. 

[Claim 5] The aforementioned rearrangement means is timer management equipment according to claim 1 characterized by to re-connect the 

deleted aforementioned minimum timer queue element to the position corresponding to this predetermined periodic time [ in the 

aforementioned timer queue means ] after when the aforementioned minimum timer queue element deleted from the aforementioned timer 

queue means corresponds to the periodic hawksbill turtle vent started for every predetermined periodic time. 

[Claim 6] It has further the connecting means which newly connect the timer queue element corresponding to a hawksbill turtle vent to the 
aforementioned timer queue means, these connecting means In the state where the 1st timer queue element corresponding to the periodic 
hawksbill turtle vent started for every 1st period time is already connected to the aforementioned timer queue means When the 2nd timer queue 
element corresponding to the periodic hawksbill turtle vent started for every 2nd period time which has the 1st period time and a 
predetermined relation is newly connected to the aforementioned timer queue means, Connection which makes this time earliest deadline time 
of the 1st timer queue element and 1st deadline time of the 2nd timer queue element is made. 1 time of timer interruption - the [ the 1st timer 
queue element and ] - the timer management equipment according to claim 1 characterized by increasing the number of times which makes 
the deadline of 2 timer queue element pass simultaneously, and cutting down the consumed electric current by timer interruption 
[Claim 7] The aforementioned predetermined relation with the 1st period time which the 2nd period time has is a relation whose 2nd period 
time is the multiple of the 1st period time, the aforementioned connecting means The value which lengthened the present time from the earliest 
time whose deadline the 1st timer queue element passes is connected as 1st timer value of the 2nd timer queue element. Timer management 
equipment according to claim 6 characterized by making deadline time of the 1st timer queue element, and deadline time of the 2nd timer 
queue element into this time. 

[Claim 8] It is timer management equipment according to claim 6 characterized by to connect the 2nd timer queue element at the earliest time 
when the aforementioned predetermined relation with the 1st period time which the 2nd period time has is a relation whose 2nd period time is 
the divisor of the 1st period time at, and the time which lengthened the integral multiple of the 2nd period time from the earliest time when the 
1st timer queue element passes the deadline of the aforementioned connecting means does not become later than the present time. 
[Claim 9] For the aforementioned connecting means, the 2nd period time is timer management equipment according to claim 6 characterized 
by being a relation with the aforementioned as relatively prime predetermined relation with the 1st period time which the 2nd period time has 
as the 1st period time, and connecting so that the 1st timer queue element and the 2nd timer queue element may pass the deadline of 
simultaneously for every period time used as the least common multiple of the 1st period time and the 2nd period time. 
[Claim 10] It is timer management equipment according to claim 1 characterized by to have further the connecting means which newly connect 
to the aforementioned timer queue means the timer queue element corresponding to the hawksbill turtle vent which has predetermined 
warm-up time, and for these connecting means to have the number of times repeatedly with the periodic time based on the aforementioned 
predetermined warm-up time for the aforementioned timer queue element, and to change into the periodic timer queue element corresponding 
to this periodic hawksbill turtle vent started by the number of times of a repeat for every periodic time of this, and to connect. 
[Claim 1 1] The aforementioned timer queue element is further equipped with the allowable error over the aforementioned timer value, the 
aforementioned rearrangement means When the aforementioned allowable error which the timer queue element held at the degree of this 
minimum timer queue element has about a timer queue means to hold the aforementioned minimum timer queue element is smaller than the 
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value which subtracted the minimum aforementioned timer value from the aforementioned timer value, this - the timer management 
equipment according to claim 1 characterized by deleting the timer queue element held next from this timer queue means with this minimum 
timer queue element ^ » minimum 

[Claim 12] The timer management method which is characterized by providing the following and which manages a hawksbill turtle vent bv the 
queue. This timer management method is a step which holds the timer queue element which corresponds to a hawksbill turtle vent and has a 
timer value according to the deadline time of this hawksbill turtle vent for one or more timer queue meanses by the queue according to the 
publishing agency of this hawksbill turtle vent. The selection step which chooses the minimum timer queue element which has the minimum 
timer value in the timer value which the separate timer queue element held at the head of the separate timer queue means about the one or more 
aforementioned timer queue meanses has when the timer interruption according to the hawksbill turtle vent occurs. The rearrangement step 
which holds at the head the timer queue element held at the degree of this minimum timer queue element, and deletes this minimum timer 
queue element from this timer queue means about a timer queue means to hold the aforementioned minimum timer queue element The 
reconfiguration step which newly reconfigures the value which subtracted the minimum aforementioned timer value from the timer value 
which each timer queue element held at the head of each timer queue means has about other different timer queue meanses from a timer queue 
means by which the aforementioned minimum timer queue element was held as a timer value. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] ~~ "~ 

[0001] 

[The technical field to which invention belongs] this invention relates to the timer management equipment and the method of performing timer 
control of the system from which plurality differs with one timer, and using timer resources efficiently in timer management equipment and a 
method especially communication, measurement, a control system, etc. 
[0002] 

[Description of the Prior Art] There were mainly three methods in the timer management method currently used when performing system 
controls, such as scheduling, by communication, measurement, control, etc. conventionally, or when a real time operating system (OS) 
performed task management. These three methods are explained in order below. 
[0003] (1) The method using an event timer managed table. 

One system consists of two or more batches (task) divided by the function, and one task has two or more operating state. 
[0004] Drawing 17 shows the state transition of a task. As shown in drawing 17 , one task has two or more operating state, and there are three 
states, a running state (RUN) 1700, the execution waiting state (READY) 1710, and dormant state (WAIT) 1720, in this operating state. 
According to the situation of operation, each task is between a running state 1 700 and dormant state ( 1 725 1 73 5) between dormant state 1 720 
and the execution waiting state 1710 (1745 1755) and between the execution waiting state 1710 and a running state (1715 1705), and changes 
the operating state (changes). In a subsystem, the number of tasks of a running state (RUN) 1700 is surely 1. If events, such as interruption, 
occur, among two or more tasks in a running state 1700 or the execution waiting state 1710, a task with the highest priority will be chosen by 
OS (dispatch), and will carry out changes etc. to a running state (1715). The task of a running state 1700 changes to dormant state 1720 to 
carry out waiting for an event itself, when the right of execution is taken by other tasks, without being dispatched. The task of dormant state 
1720 changes to an execution waiting state or a running state, when the rising directions from the task in generating or the running state of an 
event are received (1745 1735). 

[0005] The conventional method of managing the identification information about an above-mentioned task etc. is explained below. Drawing 
_N* shows the timer managed table of the hawksbill turtle vent in the conventional realtime OS at the time of considering a task to be a timer 
user. In drawing 18 (A), the dispatching priority of Task ID (task number) and a task, the stack pointer for every task, etc. are recorded on the 
identification information 1800 of the timer user in the timer managed table 1850 (task). The timer value 1810 expresses ********** of a 
working timer. The task with the larger timer value 1810 than 0 is the waiting for a hawksbill turtle vent, and the operating state 1 820 of a task 
is dormant state (WAIT). A task with the larger timer value 1810 than 0 does not acquire the right of execution of CPU. The timer value 1810 
of the operating state 1 820 of the task of 0 is in a running state (RUN) 1 700 or the waiting state (READY) 1710 waiting for execution. 
Although a task emits a system call and goes into dormant state 1 720, one task waits for two or more hawksbill turtle vents simultaneously, 
and it does not go into dormant state 1 720. Namely, as a task escapes from dormant state 1720, the number of the hawksbill turtle vents to ' 
which starting is applied shall be one, therefore one hawksbill turtle vent shall exist for every task. A hawksbill turtle vent (timer interruption) 
shall be generated for every fixed time. In the case of many OS's, this fixed time is about about 10ms. When the publishing agency task or 
hawksbill turtle vent which published and registered the hawksbill turtle vent occurs and it is OS which has the function which notifies 
generating of a hawksbill turtle vent with a certain signal to the notice place task which receives the notice, a task does not need to wait for 
generating of a hawksbill turtle vent, and does not need to change to dormant state 1720. In the case of such an OS, a task can wait for 
generating of two or more hawksbill turtle vents simultaneously, without changing to dormant state 1720. Generally, the notice of generating 
(henceforth "deadline") of a hawksbill turtle vent is performed by the mail box. As an example which waits for generating of two or more 
hawksbill turtle vents Although the hawksbill turtle vent A will be deleted as normal termination if the processing which is before the 1st 
hawksbill turtle vent A occurs can be ended when turning ON the power supply of equipment by the 1st generating of a hawksbill turtle vent 
and turning OFF the power supply of equipment by the 2nd generating of a hawksbill turtle vent or When halt processing is started and the 2nd 
hawksbill turtle vent B occurs noting that it is unusual, if the hawksbill turtle vent A occurs, there is carrying out an emergency shut down as 
what failed also in halt processing etc. 

[0006] Drawing 18 (B) shows a timer managed table in case a task waits for generating of two or more hawksbill turtle vents as mentioned 
above. As shown in drawing 18 (B), the timer managed table 1800 serves as structure (henceforth a "timer queue") which connected the cell 
1 830 or the cell 1 83 ^ in the shape of a queue, and the start address (pointer) to a TAINA queue is put on the portion of the timer value 1810 
(sign 1 825 of drawing 18 (B)) of drawing 18 (A). Thus, the actual timer is connected to the timer queue. 

[0007] Drawing iy shows the example or the system which consists of two subsystems, the system 1 (1900) for explaining the conventional 
timer interruption processing, and a system 2(1910), and drawing 20 shows the flow chart of the conventional timer interruption processing. 
Below, processing of the conventional timer interruption is explained using drawing 19 and drawing 20 . As shown in drawing 19 , a timer 
user's (task) identification information (task ID) 1800 and the timer value 181U grade are recorded on the timer managed table 1920 for every 
each system 1900 and ] 1910. Each systems 1900 and 1910 perform hawksbill turtle vent registration 1905 to the timer managed table 1920, 
and deadline 1915 is notified to each systems 1900 and 1910. The timer value 1810 of the timer table 1920 is processed by the interruption 
1925 (usually periodic interruption for about 10ms) from timer equipment 1930. Generating of a timer interrupt 1925 reduces one timer value 
1 8 1 0 of all tasks with the larger timer value 1 8 1 0 than 0 (a decrement is carried out). The timer value 1810 carries out nothing from the start to 
the task of zero. This processing is performed about all the tasks registered (Step S202 of drawing 20 , or S208). The state of a task is made to 
change from the hawksbill turtle vent waiting state (WAIT) 1720 to the execution waiting state (READY) 1710 in processing of a timer 
interruption 1925 to the task which only 1 carried out the decrement of the timer value 1810, and was set to 0, i.e., the task from which timer 
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1810 changed to l->0, (Steps S208and S209). In a timer interrupt 1925, if all decrement processings (Step S206) of the timer value 1810 
are judged to be ends (Step S202), it will return to dispatch processing of realtime OS etc. (Step S203). When processing of a timer intemiDt 
1925 was completed as a part of processing of OS in dispatch processing, it is ****** about the right of execution of CPU to a task with the 
highest dispatching priority. Specifically, the stack-pointer information (context of a task (context:executable-statement pulse)) in a timer user's 
(task) identification information 1800 is restored, namely, it is set as the stack pointer register of CPU, and execution is moved to a task with 
the highest dispatching priority. 

[0008] Above-mentioned task interruption processing is explained more to a detail using drawing 20 . Generating of a timer event (timer 
interrupt) performs the following operation from the head of the timer tables 1 850 or 1920. A timer judges whether it is under [usel******** 
after end judgment (Step S202) of initial setting (Step S200) and all hawksbill turtle vents (Step S204). The case where a timer is using it is a 
case where the timer value 1 8 1 0 in timer table 1 1 850 grade is one or more. When a timer is using it, the timer value 1 8 1 0 is carried out minus 
1 (Step S206). Deadline processing is performed when the timer value 1 8 10 is set to 0 (Steps S208 and S209). ~ 




completed, it jumps to the dispatcher of OS. 
[0009] As mentioned above, it is possible to manage two or more tasks by one timer also in the conventional method. However, by the 
conventional method, to the system which consists of two or more subsystems, two or more subsystems will be intermingled on the timer table 
1920, and there was a problem that the management method between two or more systems will become very complicated. That is a different 
system in one timer managed table may be intermingled, and the operational status of a certain system might affect management of the timer of 
another alien system. A system while **** for which one system which furthermore exists interrupted execution, and the interrupted system 
are also working will also be intermingled on the same timer table 1920. Since the deadline of the timer of the system which has interrupted 
operation cannot be made to pass, decrement processing S206 in the timer table 1920 must be performed only to the task of the system under 
operation, and the timer table 1920 corresponding to the system under a halt or discontinuation must perform processing of not making it 
change. Thus, in the conventional method, since timer interruption was separately prepared for two or more systems of every, there was a 
problem that the management method between two or more systems will become very complicated. 
[0010] (2) How to use a timer queue (difference timer queue). 

the difference for which drawing 21 is used conventionally - the data structure of a timer queue is shown As shown in drawing 2 1 the queue 
structure (timer queue) 2iuuis tormed for the timer value 20 1 6 grade of generating time intervals, such as the hawksbi ll turtle vent s 1 (21 1 8) 
such as the hawksbill turtle vent 1 (21 18) of each system, and the pointer (chain information) 2114 grade to the hawksbill turtle vent of the ' 
following system as one cell 2110 grade. For example, a cell 21 10 is a cell of a system 1 and, next, the cell 2120 of a system 2 is connected It 
connects with the head queue 2102, the head cell 2110 is vacant at the empty queue 2104, and the head cell of a cell (un-illustratine) is 
connected. & 
[001 1] drawing 22 - the setting method of the timer queue 2100 - letting it pass - difference - operation of a timer is shown In drawing 22 , 

a horizontal axis is a time-axis and sets all event generating time standard time to zero on a time-axis. A vertical axis shows four waiting ' 

hawksbill turtle vents for time (70ms, 100ms, 1 50ms, 200ms). These four hawksbill turtle vents made operation start simultaneously The time 
measurement unit (time resolution) of hardware is set to 10ms. The deadline of four hawksbill turtle vents 1 of drawing 22 been and shown or 
4 is passed sequentially from the small thing of the setup time. For example, 200ms hawksbill turtle vent of the hawksbill turtle vent 4 does not 
pass the deadline of previously from 70ms hawksbill turtle vent of the hawksbill turtle vent 1 . Four hawksbill turtle vents 1 or 4 is generated on 
a time-axis at intervals of 70ms, 30ms, 50ms, and 50ms. That is, each generating time is the time of TE1 (70ms), TE2 (100ms), TE3 (150ms) 
and TE4 (200ms). Therefore, the timer value 2 11 6 of an event 1 (2 1 1 8) connects the cell 2 1 1 0 for 70ms to the head of the timer queue 2 1 00 
TE2-TEl=100-70=30ms which is the difference of the generating time of the hawksbill turtle vent 2 (2128) and the hawksbill turtle vent 1 
(2118) is set to the timer value 2126 of the cell 2120 linked to the 2nd. this difference - the thing of a value - difference - it is called a timer 
value The same is said of 3rd henceforth, since 70ms passes, and further 30ms will pass if the 2nd cell 2120 passes the deadline of from there 
when the cell 21 10 of an eye passes the deadline of most by carrying out like this, until the cell 2120 of No. 2 passes the deadline of from time 
rcro (at the time of timer issue) - 70+30=100 ms - progress - the bottom - alias - it becomes Similarly, the cell 2140 of the 2130 or 4th cell 
of No. 3 can realize necessary timer operation, if the difference from the deadline time of the cell in front of one is set up as timer value 2126 
grade. 

[0012] The calculation method of the numeric value in drawing 22 is shown in the following table 1 

[0013] ~ — 6 

[Table 1] 
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[0014] In Table 1, deadline time shows the deadline time (a start time is set to 0) for every event, the timer value with which the set point is set 
as a timer queue - being shown - difference - a value shows relative time 

[0015] the difference of the former [ drawing 23 ] - the flow chart of processing using the timer queue is shown In drawing 23 , it is confirmed 
whether one or more hawksbill turtle vents elective in the timer queue 2100 are connected (Step S230). A thing with tne larger (timer value > 
0) timer value of each cell (henceforth a "timer queue element") which is the element of the timer queue which "is effective" here than 0 is 
said. An effective timer queue element ends processing, when one is not connected. When that is not right, a signal is sent to the task which is 
waiting for the hawksbill turtle vent and which it has (Step S232). If the timer queue element of the head whose deadline was passed is 
removed from a timer queue and it connects in other timer queue elements after that, the timer queue element will be registered into the head of 
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a timer queue managed table (Step S236). The timer value of the timer queue element of the timer shaft head is set as a hardware timer (Step 

[0016] As mentioned above, it is possible to manage two or more tasks by one timer also in the conventional method. However, by the 
conventional method, to the system which consists of two or more subsystems, a different system in one timer queue may be intermingled and 
the operational status of a certain system might affect management of the timer of another alien system. Since a system while **** for which 
one certain system interrupted execution, and the interrupted system are also working will also be intermingled in the same timer queue if a 
certain system is stopping, a head queue will not necessarily pass the deadline of. Therefore, it needed to look for the system under operation 
Since the deadline of the timer of the system which has interrupted operation was not able to be made to pass, removal processing from the * 
queue in a timer queue was performed only to the task of the system under operation, and the hawksbill turtle vent corresponding to the system 
under a halt or discontinuation had the problem that processing of not making it change had to be performed. Therefore, in the conventional 
method, since preparation etc. made the timer (interruption) separate for two or more systems of every, there was a problem that the 
management method between two or more systems will become very complicated. Furthermore, since invalid data (data corresponding to the 
system under pause) will have connected into a timer queue when it has stopped the whole subsystem (for example, when it changes from 2 
system operation to 1 system operation), the processing (dequeue operation) removed from a timer queue becomes complicated. Only for the 
cham information just behind a certain timer queue element, operation which carries out a dequeue from a timer queue was not completed but 
there was a problem that the timer queue element of the pause system which follows chain information by a certain method as a result and 
corresponds had to be looked for. 

[0017] (3) The task management table to a periodic-start event. 

The conventional management method for a hawksbill turtle vent to perform operation and starting for every fixed time like fixed surveillance 
operation for every fixed time, for example, state check operation, is explained. 

[001 8] Drawing 24 shows the managed table 2450 of the conventional periodic-start task. In drawing 24 , periodic-start time etc is recorded on 
a timer user's (task) identification information 2400 at the time of initial setting of a periodic-start task. The timer value 24 10 is a****** timer 
value. The timer value 2410 shows the task which is not working as for the task of 0. The timer value 2410 is carried out minus 1 whenever 
regular timer interruption (10ms interruption) enters. It is detected that the timer value 2410 was set to 0, and generating of a hawksbill turtle 
vent is notified to a task at a moment. The timer value 24 1 0 reconfigures the periodic-start time of a timer user's (task) identification 
information 2400. If the task to which generating of a hawksbill turtle vent was notified performs task operation and it ends it will return to the 
execution waiting state 1710. That is, the right of execution is abandoned and it jumps to a dispatcher. 

[0019] Drawing 25 (A) and (B) show operation of the task in the conventional task management method. Although two or more periodic-start 
tasks may exist, they are asynchronous to each other. As shown in drawing 25 (A), TE10 and TE20 are the starting time of a periodic-start 
task, the periodic-start time 2500 is TE20-TE 10=1 5-5= 10ms in this example, and the task operating time 2550 is TE15-TE10=10-5=5ms 
Thus, since task operation is completed by the task time 2550 shorter than the periodic-start time 2500 even if the timer value 24 1 0 is set up 
working [a periodic-start task ] in the case of the periodic-start time 2500> task operating time 2550 and the decrement is carried out every [ 1 
J, no problem is generated in operation of a system. Since the 2nd task starting time is the time of TE25, and it is the periodic-start time 2500< 
task operating time 2600 when the task operating time 2600 is TE25-TE10=20-5=15ms as shown in drawing 25 (B) on the other hand the task 
started at periodic-start time is not completed within the periodic-start time 2500. Therefore, in the time ot TE20, a task will be started doubly 
and there was a problem that a bad influence appeared in operation of a system. 5 
[0020] By the conventional method, the managed table 2450 for the periodic-start task of displaying operating state for every periodic 
operation, for example, Is, needed to be prepared as mentioned above apart from the timer table 1850 grade for managing a hawksbill turtle 
vent. Periodic-start operation was processed by the managed table 2450 grade which became independent of timer table 1 850 grade and which 
became independent as a function. That is, there was a problem that two kinds of timer table management methods were required Thus in the 
conventional timer management method, the periodic-start hawksbill turtle vent was separated and managed independently with the one-shot 
type hawksbill turtle vent processing which is not periodic. Furthermore, since periodic-start hawksbill turtle vents were operating 
independently, even if it was a periodic-start event with the same periodic start, when both had the time phase contrast which is a difference of 
the tuning which a hawksbill turtle vent generates, the concurrence (simultaneous processing) of a hawksbill turtle vent was not able to be 
made to perform. For this reason, there was a problem that it was in the inclination for the number of times of timer interruption to increase 
and there was an inclination for the consumed electric current of the system by timer interruption to increase. For example, if nothing is not' 
earned out even if it is under telephone call since a line of contact is held in hardware even if it is under telephone call when a system is a 
cellular-phone system, CPU will save the power by changing to dormant state (WAIT). That is, power-saving is attained by carrying out the 
sleep (WAIT) not only of a task but the CPU itself. Therefore, since power consumption would increase if CPU is started by timer interruption 
etc., when the number of times of this timer interruption increased, there was a problem that power consumption increased certainly. 
Furthermore, in the conventional timer management method, when time longer than the time measurement range set up in hardware was 
planned, apart from the timer management on hardware, the counter with large bit size was prepared and it corresponded to the hawksbill turtle 
vent with software for a long time. For this reason, when the time basis and time measurement range on hardware changed, count processing of 
the timer by software was also influenced. Furthermore, in the conventional timer management method, there is no concept of the allowable 
error at the time of time measurement, and the hawksbill turtle vent was generated with the end (deadline) of the timer time simply set up in 
hardware. For this reason, dequeue processing was not able to be carried out though the hawksbill turtle vent which becomes in a time 
measurement top tolerance was connected even if it made the near pass the deadline of simultaneously (just after) when a certain hawksbill 
turtle vent passed the deadline of. That is, in the conventional timer management method, there was a problem that there was no function 
which unifies a nearby event very much in time. 
[0021] 

[Problem(s) to be Solved by the Invention] As mentioned above, since two or more subsystems were made intermingled on one timer table to 
the system which consists of two or more subsystems, there was a problem that the management method between two or more systems will 
become very complicated in the conventional timer management method. A different system in one timer queue of what can manage two or 
more tasks by one timer may be intermingled, and the operational status of a certain system might affect management of the timer of another 
alien system. Furthermore, the managed table for a periodic-start task needed to be prepared apart from the timer table for managing a 
hawksbill turtle vent. There was a problem that it is in the inclination it to come gaily to make the concurrence of a hawksbill turtle vent 
perform, and for the number of times of timer interruption to increase since there was nothing when there is time phase contrast, even if it is a 
periodic-start event with the same periodic start, and there was an inclination for the consumed electric current of the system by timer 
interruption to increase. Although it furthermore corresponded to the hawksbill turtle vent for a long time using software by limit of the 
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number of bits of a hardware timer, when hardware up conditions changed, processing by software was also influenced. Since there was no 
concept of the allowable error at the time of time measurement, there was a problem that there was no function which unifies a nearbv 
hawksbill turtle vent very much in time. y 
[0022] Then, the purpose of this invention is by being made in order to solve the above-mentioned problem, and managing the hawksbill turtle 
vent of two or more systems unitary to offer the timer management equipment and the method system operation from which plurality differs 
with one timer equipment is realizable. Other purposes of this invention are by treating a periodic-start hawksbill turtle vent like an one-shot 
type hawksbill turtle vent to offer the timer management equipment and the method of management of a periodic-start hawksbill turtle vent 
and an one-shot type hawksbill turtle vent being unifiable, being able to make the concurrence of a hawksbill turtle vent able to perform even 
if it is the case where there is time phase contrast further, being able to reduce the number of times of timer interruption, and cutting down the 
consumed electric current of the system by timer interruption. Other purposes of this invention are by forming a hawksbill turtle vent into a 
periodic-start hawksbill turtle vent for a long time to offer the timer management equipment and the method of treating a hawksbill turtle vent 
within the number of bits of a hardware timer for a long time. Furthermore, other purposes of this invention are by using the precision of a 
[0023j a,Ue t0 ° ffeF ^ timCr management e( J ui P ment md * c method of unifying a nearby hawksbill turtle vent very much in time. 

Means for Solving the Problem] The timer management equipment of this invention is timer management equipment which manages a 
hawksbill turtle vent by the queue, this timer management equipment They are one or more timer queue meanses to hold the timer queue 
element corresponding to a hawksbill turtle vent by the queue according to the publishing agency of a hawksbill turtle vent. That in which this 
timer queue element has the difference of the deadline time of a hawksbill turtle vent, and the time connected to this timer queue as a timer 
value, When timer interruption occurs, about the one or more aforementioned timer queue meanses A selection means to choose the minimum 
timer queue element which has the minimum timer value in the timer value which the separate timer queue element held at the head of the 
separate timer queue means has, A rearrangement means to hold at the head the timer queue element held at the degree of this minimum timer 
queue element, and to delete this minimum timer queue element from this timer queue means about a timer queue means to hold the 
aforementioned minimum timer queue element, About other different timer queue meanses from a timer queue means by which the 
aforementioned minimum timer queue element was held It has a reconfiguration means to newly reconfigure the value which subtracted the 
minimum aforementioned timer value from the timer value which each timer queue element held at the head of each timer queue means has as 
a timer value. The separate timer queue managed table means respectively corresponding to [ here ] the timer queue means of the 
aforementioned exception individual in the timer management equipment of this invention, It has further a system queue managed table means 
to manage the timer queue managed table means of the aforementioned exception individual in predetermined order, the aforementioned 
selection means This aforementioned timer queue managed table means separate in predetermined order is chosen, and the minimum timer 
queue element is chosen about the separate aforementioned timer queue means corresponding to the separate aforementioned selected timer 
queue managed table means. Here, when the operating state of the issue origin of the hawksbill turtle vent corresponding to [ equipment / timer 
management / of this invention ] the aforementioned timer queue managed table in the aforementioned system queue managed table means 
changes, other different timer queue managed tables from the aforementioned timer queue managed table are managed independently Here 
when an issue origin's of hawksbill turtle vent corresponding to [ equipment / timer management / of this invention ] aforementioned timer ' 
queue managed table in aforementioned system queue managed table means existence state changes, other different timer queue managed 
tables from the aforementioned timer queue managed table are managed independently. Here, the aforementioned minimum timer queue 
element with which the timer management equipment of this invention was deleted when the aforementioned rearrangement means 
corresponded to the periodic hawksbill turtle vent by which the aforementioned minimum timer queue element deleted from the 
aforementioned timer queue means is started for every predetermined periodic time is re-connected to the position corresponding to this 
predetermined periodic time [ in the aforementioned timer queue means ] after. The timer management equipment of this invention is further 
equipped with the connecting means which newly connect the timer queue element corresponding to a hawksbill turtle vent to the 
aforementioned timer queue means here, these connecting means In the state where the 1st timer queue element corresponding to the periodic 
hawksbill turtle vent started for every 1st period time is already connected to the aforementioned timer queue means When the 2nd timer queue 
element corresponding to the periodic hawksbill turtle vent started for every 2nd period time which has the 1st period time and a 
predetermined relation is newly connected to the aforementioned timer queue means, Connection which makes this time earliest deadline time 
of the 1st timer queue element and 1st deadline time of the 2nd timer queue element is made. 1 time of timer interruption - the [ the 1st timer 
queue element and ] - the number of times which makes the deadline of 2 timer queue element pass simultaneously is increased and the 
consumed electric current by timer interruption is cut down The aforementioned predetermined relation with the 1st period time when the 2nd 
period time has tuner management equipment of this invention is a relation whose 2nd period time is the multiple of the 1st period time here 
the aforementioned connecting means The value which lengthened the present time from the earliest time whose deadline the 1st timer queue 
element passes is connected as 1st timer value of the 2nd timer queue element, and deadline time of the 1st timer queue element and deadline 
time of the 2nd timer queue element are made into this time. Here, the aforementioned predetermined relation with the 1st period time when 
the 2nd period time has timer management equipment of this invention is a relation whose 2nd period time is the divisor of the 1st period time 
and the aforementioned connecting means connect the 2nd timer queue element at the earliest time when the time which lengthened the 
integral multiple of the 2nd period time from the earliest time whose deadline the 1st timer queue element passes does not become later than 
the present time. Here, the aforementioned predetermined relation with the 1st period time when the 2nd period time has timer management 
equipment of this invention is a relation with the as relatively prime 2nd period time as the 1st period time, and the aforementioned connecting 
means are connected so that the 1st timer queue element and the 2nd timer queue element may pass the deadline of simultaneously for every 
period time used as the least common multiple of the 1st period time and the 2nd period time. Here, the timer management equipment of this 
invention is further equipped with the connecting means which newly connect to the aforementioned timer queue means the timer queue 
element corresponding to the hawksbill turtle vent which has predetermined warm-up time, and these connecting means have the number of 
times repeatedly with the periodic time based on the aforementioned predetermined warm-up time for the aforementioned timer queue element, 
and it changes and connects them to the periodic timer queue element corresponding to this periodic hawksbill turtle vent started by the 
number of times of a repeat for every periodic time of this. The timer management equipment of this invention is further equipped with an 
allowable error [ as opposed to the aforementioned timer value in the aforementioned timer queue element ] here, the aforementioned 
rearrangement means When the aforementioned allowable error which the timer queue element held at the degree of this minimum timer queue 
element has about a timer queue means to hold the aforementioned minimum timer queue element is smaller than the value which subtracted 
the minimum aforementioned timer value from the aforementioned timer value, this - the timer queue element held next is deleted from this 
timer queue means with this minimum timer queue element 
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[0024] The timer management method of this invention is a timer management method which manages a hawksbill turtle vent by the queue 
this timer management method The step which holds the timer queue element which corresponds to a hawksbill turtle vent and has a timer 
value according to the deadline time of this hawksbill turtle vent for one or more timer queue meanses by the queue according to the 
publishing agency of this hawksbill turtle vent, When the timer interruption according to the hawksbill turtle vent occurs about the one or 
more aforementioned timer queue meanses The selection step which chooses the minimum timer queue element which has the minimum timer 
value in the timer value which the separate timer queue element held at the head of the separate timer queue means has, About a timer queue 
means to hold the aforementioned minimum timer queue element, the timer queue element held at the degree of this minimum timer queue 
element is held at the head. The rearrangement step which deletes this minimum timer queue element from this timer queue means About 
other different timer queue meanses from a timer queue means by which the aforementioned minimum timer queue element was held It has the 
reconfiguration step which newly reconfigures the value which subtracted the minimum aforementioned timer value from the timer value 
which each timer queue element held at the head of each timer queue means has as a timer value 
[0025] 




<Mie-snot operation, cycling, prolonged operation, etc. One-shot operation is operation of a hawksbill turtle vent (henceforth a "one-shot type 
hawksbi turtle vent") which operates only once in a timer queue here. Cycling is operation of a hawksbill turtle vent (henceforth a "periodic 
hawksbill turtle vent ) which carries out multiple-times repeat operation in a timer queue. Prolonged operation is operation of a hawksbill 
turtle vent (henceforth a "long-term hawksbill turtle vent") with the number of counts of a hardware timer comparatively longer than other 
hawksbill turtle vents in a timer queue. In order to realize these operation, time phasing between the timer queues with which the generating 
timing of time phase doubling m the timer queue with which the generating timing of the hawksbill turtle vent within one system is doubled 
mA^ e ^ « u c ve u nt between or more systems is doubled is performed using two or more division-into-equal-parts timer queues 
[0026] Drawing 1 shows the structure of the timer queue for every subsystem. As shown in drawing 1 , the queue structure (timer queue) 100 
is tormedTorfhe imer value 1 16 grade of generating time intervals, such as the hawksbill turtle vents 1 (118), such as the hawksbill turtle vent 

(1 18) of a subsystem, and the pomter (chain information) 1 14 grade to the following hawksbill turtle vent as one cell (timer queue element) 
11 0 grade. For example, the timer queue element 1 20 is connected to the degree of the timer queue element 11 0. In drawing 1 although not 
illustrated, a timer queue is bidirectional linear-list structure. The head timer queue element 1 10 is connected to the head queu e 102 at the 
empty queue 1 04, it is vacant, and the head cell of a cell (un-illustrating) is connected. 

[0027] Drawing 2 shows the data structure of a timer queue element. As for the front iink 202, in drawing 2 , the pointer to the back timer 
queue element in a timer queue and the timer ID 206 of the pointer to the front timer queue element in a timer queue and the back link 204 are 
[ Ac identifier of a hawksbill turtle vent therefore the timer queue element concerned, and timer classification and precision 208 ] timer values 
which set up the working bit width of face of a hardware timer or working timer count units (resolution, precision, etc.), and the timer value 
210. the timer value 210 - this specification - setting - difference - although a timer value is used - this invention - difference - it is not 
limited to a timer value ID of the object to which the notice place information 212 furthermore published the hawksbill turtle vent in drawing 2 

, The timer operation classification 214 one-shot operation, cycling, or for a long time The classification of one-shot operation (prolonged 

operation and one-shot operation), The periodic-start time 216 for a long time which performs one-shot operation the periodic-start time of a 
periodic hawksbill turtle vent, or for a long time which performs cycling The initial value of a hawksbill turtle vent (as shown by the form 4 of 
the below-mentioned operation, a hawksbill turtle vent is formed into a periodic hawksbill turtle vent for a long time), The periodic-start 
counter 2 1 8 is the working-system classification for the number of times of a repeat of a hawksbill turtle vent and the system classification 220 
detecting incorrect connection a periodic-start hawksbill turtle vent or for a long time. The information about the timer queue element of others 
of a pan can also be set to the timer queue element 200. 

[0028] A timer queue managed table is in front of the head timer queue element of a timer queue. The head queue [ in / drawing 1 / in this 

timer queue managed table ] 102 corresponds. — 

[0029] It connects in front of a timer queue managed table, and drawing 3 shows the data structure of the timer managed table which manages 
a timer queue. A timer managed table is prepared for every system, t he pointer to the system in front of the system with which the pointer 302 
to a front system is managed on the timer managed table 300 concerned in drawing 3 (link), The pointer to the next system of the system with 
which the pointer 304 to the following system is managed on the timer managed table 300 concerned (link), The pointer 306 to a head queue 
The pomter to the timer queue managed table of the system concerned, The flag for the operating state 308 of a system displaying the 
operating state of working [ of a system ] and the system of the halt middle class or the status, and the system classification 3 10 are 
working-system classification. The information about the system concerned of others of a pan can also be set to the timer managed table 300. 
[0030] Drawing 4 shows the data structure of the system queue managed table which manages the timer managed table 300 for every system 
In drawing 4 , the link information 402 to a system is a pointer to an alien system, when each system which the system queue managed table 
40u manages is made into a subsystem and the system which consists of these subsystems is used as one system as a whole. Furthermore in 
drawing 4 , the state of working [ of the system concerned when the pointer to an empty timer queue and the operating state 408 of a system 
use the pointer to the timer managed table 300 of a head (factice) system and the pointer 406 to an empty queue as one system as a whole in 
the pointer 404 to a head queue ], under a halt, or the discontinuation middle class, the other information on everything [ management 
information ] but the system concerned, and the system classification 412 are the working system classification concerned. 
[003 1] Drawing 5 shows the relation of the control structure of the above-mentioned system queue managed table 400, the timer managed 
table 300, a timer queue managed table, a timer queue, etc. As shown in drawing 5 , the timer queue element 535 grade of one system (factice) 
is respectively connected in the shape of a queue, and this queue is managed by timer queue managed table 532 grade for every system 
(factice). Although the whole 540 grade containing this tinier managed table 532 grade is pointed out when calling it a timer queue, the queue 
which only begins from the timer queue element 535 may be pointed out. (Factice) A system is managed by the timer managed table 530 grade 
for every system (factice), and a ** (factice) system is managed on the system queue managed table 510. (Factice) As an example of a system, 
there is a sign division multiplex (Code Division Multiple Access : CDMA) system, a digital cellular phone / car telephone (Personal Digital 
Cellular : PDC) system, or PHS (Personal Handyphone System). The timer queue element which the timer counted up the empty timer queue 
520 and processing ended, i.e., the timer queue element which it finished using, is connected. If an empty timer queue element is lost, since a 
new hawksbill turtle vent cannot be published, it will perform garbage collection etc. suitably, the case where timer queue element 535 grade is 
in timer queue 540 grade when connecting a new timer queue element to timer queue 540 grade difference - a timer value is calculated and 
a new timer queue element is connected to a timer queue On the other hand, when there is no timer queue element, the timer value 210 is set as 
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the head of timer queue 540 grade as it is, and a new tinier queue element is connected as it is. 

[0032] The form 1 of form 1. implementation of operation shows the timer management equipment and the method operation of the system 
from which plurality differs with one timer equipment (factice) is realizable by unifying the timer queue of two or more systems (factice) and 
managing the hawksbill turtle vent of two or more systems (factice) unitary. Especially in the following, if it is called a system unless it is 
shown clearly, each system managed in timer managed table 530 grade will be pointed out. As a whole, when [ which attains to a relation with 
one system ] managed on the system queue managed table 510, one system is called system as a whole, and each system managed in timer 
managed table 530 grade is called subsystem. With the form 1 of operation, when the time phase doubling method and hawksbill turtle vent 
between the timer queues for every system occur, operation of removing the head timer queue element of the system corresponding to this 
hawksbill turtle vent is explained as a center. The data structure shown by drawing 1 or 5 is used for control data structure. 
[0033] Drawing 6 shows the timing diagram in the state where timer interruption occurred at Time Ti, when three systems (factice) 1 or 3 
exists, fcacfi system 1 or 3 has the timer queue 540 in drawing 5 , or 580 respectively, and each timer queue 540 grade is independent for every 
[ each system 1 or ] three. In drawing 6 , when timer interruption occurs at Time Ti, the timer queue element which compares the timer queue 
element 535 grade of the head ot tne timer queue 540 grade for every system, and has the minimum timer value 210 is chosen In the example 
of drawing 5 , since the timer value 210 of the head timer queue element 535 of a system 1 is [ the timer value 210 of 7 and the head timer 
queue element 575 of a system 3 of the timer value 210 of 10 and the head timer queue element 555 of a system 2 ] 3, 3 of the timer value 210 
of a system 3 is the minimum. Therefore, it can be judged that the head timer queue element 575 of a system 3 passed the deadline of Then 
the head timer queue element 575 of a system 3 is removed from the timer queue 580, and let the following timer queue element 577 (the timer 
value 210 is 2) be the head timer queue element of a system 3. The removed timer queue element is connected to the empty timer queue 520 
The operation at the time of deadline of the timer queue element [ in / a system 3 / as mentioned above ] 575 is completed. Although the 
deadline of the timer queue elements 535 and 555 of a system 1 and a system 2 is not passed at this time, it is necessary to lessen deadline time 
of each head timer queue element by time progress of 3 which is the timer value 210 of the head timer queue element 575 of a system 3 Then 
the value which subtracted 3 of the timer value 210 of the timer queue element 575 of the system 3 whose deadline was passed from each head 
tuner queue elements 535 and 555 of systems 1 and 2 is reconfigured as a timer value 210. In the case of a system 1, in the case of 10-3=7 and 
a system 2, the timer value 210 turns into a timer value with 7-3=4 [ new ], and the timer value 210 serves as the content of the timer value 210 
of the head timer queue elements 535 and 555 respectively. After reconfiguring each system 1 or the timer value 210 of the head timer queue 
element of 3, the minimum thing of the value is set as a hardware timer, and timer table processing is completed. Since the timer values 210 of 
a system 3 are 2 and the minimum in this example, 2 is set to a hardware timer. In this example, although only the deadline of one timer queue 
element 575 was passed, depending on the timer value 2 10 set up, the timer queue element of two or more systems may pass the deadline of 
simultaneously. In this case, all the timer queue elements whose deadline was passed perform processing removed from timer queue 540 grade 

[0034] Drawing 7 shows the processing in the gestalt 1 of this operation with a flow chart. In drawing 7 , the value of the head timer queue 
element 515 grade of timer queue 540 grade is compared between each system. However, by tne operating state 308 of the system of timer 
managed table 530 grade, a system does not process to the timer queue 540 grade which is not operating by the case where there is no timer 
queue element effective in timer queue 540 grade etc., during a halt when not mounted. In this case, the pointer 304 to the following system of 
timer managed table 530 grade is followed, and the timer queue 560 grade of the following system is processed. The system classification 310 
is recorded simultaneously (Step S70). Since the timer value 210 of head timer queue element 575 grade is the timer queue element whose 
deadline the minimum timer queue element 575 grade passed when a timer passes the deadline of, it removes from this timer queue element 
575 grade timer queue 580 grade. When two systems pass the deadline of simultaneously (i.e., when the value of head timer queue element 
575 grade is the same), two timer queue element 575 grades are removed. When three or more are the same, it removes similarly. Comparison 
of the timer value 210 between above-mentioned systems is performed by following the pointer 304 to the following system of timer managed 
table 530 grade. Therefore, the art of the gestalt of this operation is not influenced with the number of the subsystems which constitute a 
system. Since the system is only skipped in case the pointer 304 to the following system is followed and it is searched even if the subsystem of 
a system which exists working is stopped or deleted, processing of other working subsystems is not affected. Next, the timer value 210 of the 
head timer queue element 535 grade of all subsystems is amended. The zero clear of the system number counter i is carried out as initial setting 
(Step S72). Processing of S79 is repeated from Step S76 until the processing to all subsystems is completed (Step S74). First, it judges whether 
it is the subsystem whose deadline the subsystem passed (Step S76). Since adjustment of the timer value 210 is unnecessary if it is the 
subsystem whose deadline was passed, it flies to Step S79. the difference of the timer queue element 575 grade which passed the deadline of 
and was removed from the timer queue 580 grade when that was not right - the difference of the head timer queue element 555 grade of the 
subsystem to which others did not pass the deadline of the timer value 210 - it lengthens from the timer value 210 (Step S78) The time phase 
of timer queue 540 grade - between subsystems can be doubled by this decrement. In order to adjust the timer value 210 of the head timer 
queue element 535 grade of the following subsystem, 1 is added to the system number counter i (Step S79). When it returns to Step S74 and 
completes about all subsystems, the value of the inner minimum of the timer value 210 of head timer queue element 555 grade is looked for 
and it is set as a hardware timer. 

[0035] In the form 1 of above-mentioned operation, when deleting the whole subsystem, it can realize only by connecting head timer queue 
element 535 grade with the system queue managed table 510, and emptying the contents of the timer queue managed table 532 grade. 
Conversely, when extending a system newly, an independent new timer queue, a timer queue managed table, and a timer managed table are 
generated, and it adds to the list of timer managed tables of other subsystems on which the system queue managed table 5 1 0 manages this timer 
managed table, and can realize only by carrying out, while operating the operating state 308 of the system in which the operating state of a new 
system is shown. Therefore, a new system can be extended, without affecting other existing portions at all. 

[0036] As mentioned above, according to the form 1 of operation, operation of the subsystem from which plurality differs by one hardware 
timer is realizable by managing the hawksbill turtle vent of two or more subsystems unitary using the timer queue for every subsystem. 
[0037] The form 2 of form 2. implementation of operation shows the timer management equipment and the method of unifying management of 
**, a periodic hawksbill turtle vent, and an one-shot type hawksbill turtle vent treating a periodic hawksbill turtle vent like a general one-shot 
type hawksbill turtle vent. Hereafter, the form 2 of this operation is explained using drawing 8 or 1 1. The data structure shown by drawing 1 or 
5 is used for control data structure. In the timer queue 540 grade, in order to treat simultaneously the one-shot type hawksbill turtle vent which 
operates only once, and the periodic hawksbill turtle vent which operates repeatedly with the set point, identification information of operation 
is prepared as the timer operation classification 214 and periodic-start time 216 into the timer queue element 200 of drawing 2 . The timer 
queue element whose timer operation classification 214 is cycling (henceforth a "periodic timer queue element") In order to distinguish from 
this, especially the timer queue element corresponding to an one-shot type hawksbill turtle vent is called one-shot type timer queue element. A 
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periodic start is carried out every periodic-start time 216. 

[0038] Drawing 8 shows operation of the periodic hawksbill turtle vent in the form 2 of operation. Suppose that the periodic timer queue 
element mi (periodic-start time 216= 10) of the head of a timer queue passed the deadline of in drawing 8 . Although the periodic timer queue 
element 802 is removed from the head of a timer queue at this time, since it is again started after the periodic-start time 216 (=10) it 
re-connects with the position 810 after the periodic-start time 216 (=10) of a timer queue. As shown in drawing 8 , it re-connects after the 
one-shot type timer queue elements 804 and 806, using the timer value of a periodic start as 3. 

[0039] Drawing 9 s hows operation of drawing 8 by the timing diagram. As shown in drawing 9 , the time whose deadline the periodic timer 
queue element 8U2 passes TA, If time when 1XJ and the one-shot timer queue element 808 pass the deadline of the time when TB and the 
one-shot timer queue element 806 pass the deadline of the time whose deadline the one-shot timer queue element 804 passes is set to TE It 
turns out that what is necessary is for the periodic timer queue element 8 1 0 which should be re-connected to set the timer value 2 1 0 as 3 in the 
position of the time TD when only the time of 10-2-5=3 has passed since the periodic-start time 216 was 10, and just to re-connect The timer 
queue after reconfiguring the periodic timer queue element 8 1 0 is shown in drawing 10 . 

[0040] Drawing 1 1 shows processing of the periodic hawksbill turtle vent in the gestalt2 of operation with a flow chart. In drawing 1 1 when 
a timer passes the deadline of, the notice of an event is performed to timer issue origin (Step SI 10). This processing is the s ame process ing as 
the hawksbill turtle vent of one-shot operation. Next, it judges whether it is deadline of a periodic hawksbill turtle vent (Step SI 12) and if that 
is right, the periodic hawksbill turtle vent whose deadline was passed will be re-connected to a timer queue (Step SI 14). When there is no next 
timer queue element of a periodic timer queue element, a periodic hawksbill turtle vent will be again connected to the head of a timer queue 
Finally the timer value 210 of a head timer queue element is set as a hardware timer (Step SI 16). When it is not deadline of a periodic 
hawksbill turtle vent at Step S 1 1 2, it flies to the direct step S 1 1 6. 

[0041] According to the gestalt 2 of this operation, saving of time to look [ to be able to save memory, since the same periodic hawksbill turtle 
vent does not exist on / two or more / a timer queue, and ] for a timer queue can be aimed at. What is necessary is to delete only one of the 
periodic hawksbill turtle vent of the from on a timer queue, when stopping a periodic hawksbill turtle vent. Furthermore, according to the 
gestalt 2 of this operation, even when there is little maximum number of counts (bit width of face of a timer) of a timer in hardware the 
restrictions on hardware can be lost by using a timer queue element periodically. For example, about 20 bits of resolution of a timer are needed 
for the hardware timer with which it realizes the long-term hawksbill turtle vent of this hour since periodic-start time is 100(count/second) = 1 
hour =60(mmute) x60(part for second/) x360,000 count when the longest of the 1 hour is carried out in 10ms. If the periodic timer queue 
element which this periodic-start time period-izes the long-term hawksbill turtle vent of 1 hour according to the gestalt 2 of operation for 
example, makes 1 minute the longest with resolution for 10ms on the other hand is used, it will become 1 00(count/second) = 1 minute = 
60-second x6,000 count. Therefore, the hardware timer which realizes the long-term hawksbill turtle vent of this hour becomes realizable is 
about 4 bits less than, and can be managed with bit width of face of 16 bits. 

[0042] As mentioned above, since according to the gestalt 2 of operation it can treat like a general one-shot type hawksbill turtle vent when an 
one-shot type forms a periodic hawksbill turtle vent into a hawksbill turtle vent, management of a periodic hawksbill turtle vent and an 
one-shot type hawksbill turtle vent is unifiable. 

[0043] The gestalt 3 of gestalt 3. implementation of operation shows the timer management equipment and the method of reducing the number 
of times of deadline of a hardware timer by performing time phase doubling between periodic hawksbill turtle vents. Hereafter, the gestalt 3 of 
this operation is explained using drawing 12 (A) and (B). The data structure shown by drawing 1 or 5 is used for control data structure. 
[0044] Drawing 12 (A) and (B) show operation of the periodic hawksbill turtle vent in the gestalt 3 of operation by the timing diagram. As 
shown m drawing 12 (A), the periodic hawksbill turtle vent 1 and the periodic-start time 216 in every second shall have [ the periodic-start 
time 216 J the periodic hawksbill turtle vent 2 in every 2 seconds. In this case, if time phase doubling is not made, T2, T3, T5, T6, and T8 
occurred [ the hawksbill turtle vent 1 ] that the hawksbill turtle vent 1 and the hawksbill turtle vent 2 were asynchronous a total of 5 times Tl 
T4, and T7 would occur a total of 3 times, and the hawksbill turtle vent 2 will have occurred a total of 8 times. 

[0045] The deadline of two hawksbill turtle vents 1 and hawksbill turtle vents 2 can be made to pass simultaneously to timing T12, T14 and 
T16 by doubling the time phase which two periodic hawksbill turtle vents 1 and the hawksbill turtle vent 2 generate on the other hand as 
shown in drawing 12 (B). By this, the number of times of generating of a hawksbill turtle vent can be reduced from 8 times to 5 times. 
Hereafter, how to double the time phase of two hawksbill turtle vents is explained. As shown in drawing 12 (B), when starting the periodic 
hawksbill turtle vent 2, (Tz) adjusts the issue time of the hawksbill turtle vent 2 according to the time phase of other periodic hawksbill turtle 
vents 1 which are on a timer queue and have already moved, and connects with a timer queue, the time of registering the hawksbill turtle vent 
2 - difference with the deadline time T12 and Tz of (Tz) and other periodic hawksbill turtle vents 1 - deltat=T12-Tz is calculated and this 
deltat is set up as the first timer value (the 1st time) 210 of the periodic hawksbill turtle vent 2 Namely, timer value 210=deltat, a timer 
operation classification 214= period, periodic-start time 216 = it sets to time to carry out a periodic start etc. Thus, the timer value 210 of the 
hawksbill turtle vent 2 is set as deltat instead of the original periodic-start time 216 (=2) only once [ of the beginning ] so that it may 
synchronize with the generating period (=1) of other periodic hawksbill turtle vents 1. Once it can take a synchronization by T 12, as for after, 
T14 and T16 can take the synchronization. The number of times of the timer interrupt which a hardware timer generates as a result can be 
reduced. Therefore, since the power which CPU is started by timer interruption etc. and consumed can be reduced, in the case of the cell drive 
type system of a cellular phone etc., power-saving can be measured greatly. 

[0046] For example, the periodic-start time 216 explains operation in case the periodic hawksbill turtle vent of 12 and the hawksbill turtle vent 
of 72 are added for the periodic-start time 216 to the periodic hawksbill turtle vent of 6. The periodic-start time 216 doubles a time phase with 
the period of 6, the periodic-start time 216 publishes 12 and warm-up time 216 publishes the hawksbill turtle vent of 72. The timer queue 
element corresponding to both the hawksbill turtle vent is connected to a timer queue. In this case, since there is the greatest common measure 
6 in 6, 12, and 72 of the periodic-start time 216, even if the periodic-start time 216 adds 12 and two hawksbill turtle vents of 72, the number of 
times started in order that CPU may process a hawksbill turtle vent does not increase. If there is the greatest common measure, there will be no 
limit in the number of the hawksbill turtle vents added except for conditions, such as memory. 

[0047] Conversely, the periodic-start time 216 of it is the same as that of it, when the periodic-start time 216 connects the hawksbill turtle vent 
of 6 to the event of 72. The periodic-start time 216 is the timing to which it gives the greatest n from which the number with which the 
periodic-start time 2 1 6 subtracted 6xn hours from the time t whose deadline the hawksbill turtle vent of 72 passes since the greatest common 
measure of 72 and 6 was 6 is set to 0 to it when the periodic-start time 216 connects the hawksbill turtle vent of 6 to the event of 72, and the 
periodic-start time 216 publishes the event of 6, and should just connect with a timer queue. It considers as the timing which gives the greatest 
n for considering as the earliest timing. 

[0048] An example when the periodic-start time 216 is relatively prime is shown. The periodic-start time 216 shall publish [ the periodic-start 
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time 216 / the hawksbill turtle vent of 5 ] the hawksbill turtle vent of 3 working. At this time, the event of 3 is relatively prime, namely there 
are [ the periodic-start time 216 ] no event and periodic-start time 216 of 5 in a common divisor at a relatively prime number In this case the 
periodic-start time 216 should just adjust the issue timing of the hawksbill turtle vent of 3 so that generating of two hawksbill turtle vents mav 
lap at time for the periodic-start time 2 16 to serve as the least common multiple 1 5 (3x5) of 3 and 5. ~ 

[0049] As mentioned above, since the number of times of deadline of a hardware timer can be reduced by performing time phase doubling 
between periodic hawksbill turtle vents according to the gestalt 3 of operation, the power which CPU is started by timer interruption etc and 
consumed can be reduced. 

[0050] The gestalt 4 of gestalt 4. implementation of operation shows the timer management equipment and the method the prolonged timer 
more than the maximum number of counts of a hardware timer is realizable by forming an one-shot hawksbill turtle vent into a periodic 
hawksbill turtle vent for a long time. Hereafter, the gestalt 4 of this operation is explained using drawing 13 (A) or (C), and drawing 14 The 

data structure shown by drawing 1 or 5 is used for control data structure. § — ' 

[005 1] Drawing 13 (A) or (C) shows operation of the periodic hawksbill turtle vent in the form 4 of operation by the timing diagram In 
drawing 13 (A) or (C), the cycle period of a periodic hawksbill turtle vent is set to 200ms, and operation is explained about the case where 
timer lUSOms is realized for a long time. As for this cycle period, it is desirable to be decided by the longest measurement ranee of a hardware 
timer (range decided by bit width of face). 

[0052] Drawing 13 (A) shows operation of the first-time prolonged hawksbill turtle vent 1300. As shown in drawing 13 (A), when timer 
1050ms is repeated for a long time, it decomposes into the number of times (time) repeatedly with 200ms ot periods and there is a surplus this 
surplus is set up as a first-time timer value 1310. In the above-mentioned example, since it is prolonged timer 1050ms=200msx5(time)+5(j the 
first time set point of the timer value 13 1 0 is set to 50ms from a surplus being 50. The timer operation classification 1 3 1 1 is set as a long time 
Like the first time timer value 1310, the periodic-start time 13 12 sets the first time as 50ms, and the number of times 1 3 14 of a repeat sets it up 
with 6 times (=5 time +1 time). A repeat count 13 14 is set once as an excess on account of processing. 

[0053] | Drawing 13 (B) shows operation of the prolonged hawksbill turtle vent 1328 when there is the 1st deadline. In drawing 13 (B), the 
elapsed time at the time of the 1st deadline is 50ms set as the timer value 1310 at the 1st time. The remaining operation ot a hawksbill' turtle 
vent repeats the repeat period of 200ms, and should just carry out number-of-times 5 batch deadline for a long time. In this setup since it is the 
part of 50ms of surpluses of drawing 13 (A), and the deadline of will already be passed once and that of will be passed 5 times 200ms of repeat 
periods after that, a total of six deadline (=1+5) will be performed. This is a reason for having set the repeat count 13 14 as the excess once The 
1st re-connection processing removes the periodic timer queue element 1300 whose deadline was passed first, measures from the head timer 
queue element 1302 connected from origin next, and re-connects the periodic timer queue element 1328 to the position where a period 
becomes 200ms repeatedly, in the example of drawing 13 (B), since it is set to timer value (=100) =70 of the timer value (=20)-timer queue 
element 1306 of the timer value (=10)-timer queue element 1304 of 200ms-timer queue element 1302, 70 is set to the timer value 1330 of the 
timer queue element 1328 The periodic-start time 1332 is set up with 200ms, and a period counter 1334 is set as 5 times. 
[0054] Drawing 13 (C) shows operation of the prolonged hawksbill turtle vent 1348 when there is the 2nd deadline. In drawing 13 (C), the 
periodic timer queue element 1330 whose deadline was passed first is removed, it measures from the head timer queue element 134 2 connected 
to the degree, and the periodic timer queue element 1348 is re-connected to the position where a period becomes 200ms repeatedly in the 
example of drawing 13 (C), since it is set to timer value (=10) =80 of the timer value (=30)-timer queue element 1346 of the timer value 
(=80)-timer queue element 1344 of 200ms-timer queue element 1342, 80 is set to the timer value 1350 of the timer queue element 1348 The 
periodic-start time 1352 is still 200ms, and a period counter 1354 is set as 4 times. Still, although it will be set to 4 if only 1 carries out the 
decrement of the period counter 1354, since 0 does not become, it is reset up in 200ms of periodic-start time like drawing 13 (C), and is 
reconnected to a timer queue. It repeats similarly to the 5th deadline below. Since it will be set to 0 if only 1 carries out the decrement of the 
period counter when there is the 6th deadline, it means completing an one-shot hawksbill turtle vent for a long time. Therefore, the 
re-connection with the timer queue of a periodic hawksbill turtle vent is [ that what is necessary is just to remove the timer queue element at 
this time from a timer queue ] unnecessary any longer. As mentioned above, the point of the form 4 of this operation is to set a surplus as the 
1st time of the start as a timer value. A setup of the 2nd henceforth sets up periodic-start time. Although the values to set up differ the setting 
art is the same each time. 

[0055] Drawing 14 shows the flow chart of the processing in the gestalt 4 of operation. In drawing 14 , it judges whether period-counter 1 332 
grade is U (Step SI 40), and when not coming out zero, it judges whether a surplus is 0 further (Step Si 40). Since a surplus is not 0, the first 
time is connected to a timer queue based on a surplus value (Step SI 48). After the 1st deadline, since a surplus value is 0, only 1 is subtracted 
from the value of a period counter (Step S144). Next, it re-connects with a timer queue based on periodic-start time 1332 grade (Step S146) 
Processing will be an end if a period counter is set to 0. 

[0056] As mentioned above, according to the gestalt 4 of operation, the prolonged timer more than the maximum number of counts of a 
hardware timer is realizable by forming an one-shot hawksbill turtle vent into a periodic hawksbill turtle vent for a long time. 
[0057] The gestalt 5 of gestalt 5. implementation of operation removes a queue at once using the precision of the timer value connected to a 
timer queue, and shows the timer management equipment and the method of integration-izing a hawksbill turtle vent which can carry out 
things. Hereafter, the gestalt 5 of this operation is explained using drawing 15 and drawing 16 . The data structure shown by drawing 1 or 5 is 
used for control data structure. Since dispersion is in the precision required ot the timer precision 208 by the purpose of use, with the gestalt 5 
of this operation, the number of times of generating of a hawksbill turtle vent is reduced using the variation in this precision. For example, 
even if it removes a hawksbill turtle vent from a timer queue for 1 hour at the same time 10msec hawksbill turtle vent passes the deadline of 
when 10msec hawksbill turtle vent passes the deadline of, the timer precision 208 is 1 minute and the hawksbill turtle vent of 1 hour has the 
timer value 210 in the near, it is thought on the precision prescribe of a timer that it is satisfactory at all. In such a case, power-saving can be 
attained by removing from a timer queue, namely, making the deadline of pass. 

[0058] Drawing 15 shows the principle of operation of the gestalt 5 of this operation, it is shown in drawing 15 - as - the timer queue element 
A 1500 - ditterence - the hawksbill turtle vent on which the timer value 210 operates by 100 - corresponding ~ a degree - difference - the 
timer queue element B1510 of 2 is connected for the timer value 210 Since the timer value 210 of the timer queue element Bl 5 10 is 2 though 
the deadline of the timer queue element B1510 is made to pass simultaneously and an allowable error is 10 supposing the top timer queue 
element A 1500 passes the deadline of here, it is satisfactory in any way on the precision prescribe of the timer queue element B1510. Thus, 
power consumption is reducible by removing simultaneously the timer queue element A 1500 and the timer queue element B1510 from timer 
KYU. Drawing 16 shows the flow chart of the processing in the gestalt 5 of this operation. As shown in drawing 16 , it is top ** outside a timer 
queue element (Step SI 60) first. The following timer value and following precision of a timer queue element are measured (Step SI 62), and 
when a timer value is smaller than precision, the following timer queue element concerned is removed simultaneously (Step SI 64). Then, it 
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connects so that the timer queue element which hits the following degree may be used as the element of the head of a timer queue (Step SI 68) 
Thereby, the timer value of the timer queue element of this head is set as a hardware timer. It ends without carrying out anything at Step SI 62 
when a timer value is larger than precision. Although not illustrated in drawing 16 , the deadline of a timer queue element with the timer value 
of a timer queue element smaller than precision can be made to pass simultaneously by calling this timer table processing repeatedly 
[0059] As mentioned above, according to the gestalt 5 of operation, since two or more timer processings can be simultaneously performed for 
one hawksbill turtle vent, the number of times of timer interruption can be reduced, and reduction-ization of the consumed electric current can 
be attained. 
[0060] 

[Effect of the Invention] As explained above, according to the timer management equipment and the method of this invention, the timer 
management equipment and the method system operation from which plurality differs with one timer equipment is realizable can be offered bv 
managing the hawksbill turtle vent of two or more systems unitary. By treating a periodic-start hawksbill turtle vent like an one-shot type 
hawksbill turtle vent, management of a periodic-start hawksbill turtle vent and an one-shot type hawksbill turtle vent is unifiable even if it is 
the case where there is time phase contrast further, the concurrence of a hawksbill turtle vent can be made to be able to perform, and the timer 
management equipment and the method of being able to reduce the number of times of timer interruption and cutting down the consumed 
electric current of the system by timer interruption can be offered. By forming a hawksbill turtle vent into a periodic-start hawksbill turtle vent 
for a long time, the timer management equipment and the method of treating a hawksbill turtle vent within the number of bits of a hardware 
timer for a long time can be offered. Furthermore, the timer management equipment and the method of unifying a nearby hawksbill turtle vent 
very much in time can be offered by using the precision of a timer value. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1 ] It is drawing showing the structure of the gestalt 1 of operation, or the timer queue for every subsystem in 5. 
Urawing 2] It is drawing showing the gestalt 1 of operation, or the data structure of the timer queue element in 5. 



Drawing 3 J It is drawing showing the data structure of the timer managed table which manages the gestalt 1 of operation, or the timer queue ir 



. ~ — ' — c? o — — ~ o — " * v * vl vi "iv iiiuvi Vjuuuv in 

[Drawing 4] It is drawing showing the data structure of the system queue managed table which manages the gestalt 1 of operation or the timer 
managed table for every system in 5. 

[Drawing 5] It is drawing showing the relation of the control structure of the gestalt 1 of operation or the system queue managed table in 5, a 
timer managed table, a timer queue managed table, a timer queue, etc. 

^Drawing 6] In the gestalt 1 of operation, it is the timing diagram which shows the state where timer interruption occurred at Time Ti. 
Urawing /J It is the flow chart which shows the processing in the gestalt 1 of operation. 



Urawing SJ It is drawing showing operation of the periodic hawksbill turtle vent in the form 2 of operation. 
Urawing 9J It is the timing diagram which shows operation of drawing 8 



Urawing I'D 
Urawing 1 1 



Urawing 1? 
Urawing IT 



Urawing 1? 
Urawing 1? 



It is drawing showing the timer queue after reconfiguring the periodic timer queue element in the form 2 of operation. 
It is the flow chart which shows processing of the periodic hawksbill turtle vent in the form 2 of operation. 
It is the timing diagram which shows operation of the periodic hawksbill turtle vent in the form 3 of operation. 
It is the timing diagram which shows operation of the periodic hawksbill turtle vent in the gestalt 4 of operation. 
It is the flow chart of the processing in the gestalt 4 of operation. 
It is drawing showing the principle of operation of the gestalt 5 of operation. 
It is the flow chart of the processing in the gestalt 5 of operation. 
It is drawing showing the state transition of a task. 

It is drawing showing the timer managed table of the hawksbill turtle vent in realtime OS conventionally. 
: _ 11 >s drawing showing the example of the system which consists of two subsystems for explaining the conventional timer 
interruption processing. 
"Drawing 20] It is the flow chart of the conventional timer interruption processing. 

Urawing ZTf the difference currently used conventionally - it is drawing showing the data structure of a timer queue 
Urawing 11 J the setting method of the conventional timer queue - letting it pass - difference - it is drawing explaining operation of a timer 



Urawing 16 
Urawing 17 



Urawing 18 
urawing 1? 



Urawing 2 J] the conventional difference - it is the flow chart of processing using the timer queue 
Urawing 24] It is drawing showing the managed table of the conventional periodic-start task. 



urawing 2>j It is drawing showing operation of the task in the conventional task management method. 
Uescnption of Notations] 

100, 540, 560, 580, 2100 Timer queue 102 2102 Head queue, 104, 520, 2104 Empty queue 1 10, 200, 535, 555, 575, 577 Timer queue element 
300, 530, 550, 570, 1920 Timer managed table, 400 510 System queue managed table 532, 552, 572 Timer queue managed table 802 810 
Periodic timer queue element 804, 806, 808, 1302, 1304, 1306, 1342, 1344, 1346, 1500, 1510 One-shot type timer queue element, 1300, 1328, 
1348 Prolonged timer queue element 1700 Running state, 1710 Execution waiting state 1720 Dormant state 1850 2450 Timer table 1900 191 o' 
System 2500 Periodic-start time 2550 2600 Task operating time. 

[Translation done.] 
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timer managing table 530 or the like for each (sub) system and each (sub) system is managed by 
a system queue managing table 510. An idle timer queue 520 successively connects used timer 
queues. In the case of connecting a novel timer queue element to a timer queue element 540 or 
the like, when there is the timer queue element 535 or the like, that novel timer queue element is 
connected by calculating a differential timer value but when there is no timer queue element, that 
novel timer queue element is connected to the head of the timer queue 540 or the like. Thus, 
plural timer queues are integrated, timer events are unitarily managed and plural various (sub) 
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If&thhcottz. ?4-?4<yb (MviiJii^) 

u-mmizmE.t&i>ff)tt$>. z^y-mmt 

ii. $<<7)OSff)Wi%m 0msg£-CJ>4. ^>fv-f 
^> h *«tf lfi» L/i%fi7c^ ^ ^ t fctt ^ ? 'f * 

m->Xtm$Bl 7 2 0^g^t4^tt^V\ ^c7)J; 

d&oso*£. **?iittsgttm 720^^-r 
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&. HRWfclW'f -?4<yv<7)%£. (OTv ^9 Ah, 

^Cc7)^^-7^^yhc7)||4^o^tLt{i, log 
c0?4 74<>-N?)f&4£J; OgKOtig^ytU 
2^0)9 A 74 <y h<Dfg£fc J: D£g<D^i£;t7 

£WK*6«H**T-C§ilfcnE«»Tfc IT *4*?4. 

vA^vywm^X It o bft]k3mt>mit:i> 
?)b LT«Sffjfc3tf&f&tt&4. 
[00 06] 1 18 (B)li. J3lk3J:dfc*X?jWIft 
WAUKvy om&t^^W A •? < faf—y 
018 (BJfcjj^fiSJofc. ?47fJiT 
-7VH 8 0 0ii*/H 8 3 0 L-feVH 8 3 5 * * 
a-ttfc«ttLfcflBi (HIT r *4 V^jl-j fcV^ ) 
018 ( A)C9:?4 7^181 0 (118 (B)(7) 

##182 5) mmz?4+*c*-^0m%TFi>z 
[ooo7]0i 9(1. WhWA -vm&mmmw 

■tlKtoOisZTJ* 1 ( 1 9 0 0) Jlf s/*rA 2 
(19 10) 02^t/y^fA^«i^5W 

n— JaTCIiiai9:feJ:tf02O£Jf! 
^vtf^*47»|^^£Si#fra. 11 9 fc* 
io^. * 4 Vt^r-T^ 1 9 2 0 IZit&isZ 
TA1 9 0 0. 1910«fc*4-?-ttJB*(*X?) 
OMS«f»fg(^X^ID) 1 800fcJ:t/;?4-?HIl 

8iommmztixu&, #^t.tai9oo, 19 

1 Ote, 9A~? < %Wr--?)V\ 92Q'\9A^A<yY 
t#1 9 0 5£firV\ &^XfA190 0, 1 9 1 0^ 

3 0*>A,<7)fiJj£* 1925 (.a»tt 1 0 m sU%C0mM 

4-?*1810#M&S3;fU. ?47#J»)i£*l 9 25 
A l Mt5 , *4 v« 1 8 1 0#0 J: 0** Wf^T 

09x9 09 A vmi 8 l ozimt,? (r?v*y 

M-4) . Wt)frt>9A~?fe\ 8 1 0tf*Vff)9Z9£ 

X?KOVvrfi*>;fi& (l2 0(7)^.T7 7 , S2 0 2 : 5r^ 
LS208) . *4?«B&L9 2 5*>*ll(Cfcvv^ * 

4 v-fi l 8 1 0 £ 1 fcW? 'J-X^b LTOfc&ofc 

t%bt>9A-?hl8 1 0#l-»0ft:£fl:U: 

(WAIT) 1 7 20*^H1t#*>tt® (READY) 
1 7 1 OfcjKfS-fr* Ur-y7-S2 0 8 % S20 
9) . *47ffl9ii*19 2 5fc*5Vvc. ?4vfil8 
1 0<Ot ? 'J * y him ( -y 7* S 2 0 6 ) #t^T 
*7tWBSSfl*fc (XT7 7-S202) . 'J7;U?4 



•AOSSflr'-fX/'Wf-HUI'SRa (Xr-yTS20 
3) . r^X^vf^STfiOSOftlOHV!: IT. 
* 4 7f ij 0 1 9 2 5 c?)*Ji8£ Lfc^rft fcH 

fcttfcli, ?4 -effiffl^ ( ) affJMflMl 8 0 0 

( context :SSfjXK) ) iWtlX. t%bhCPU<r> 

xfvtxAyf wjAfitzt&zix. mimmm 
&m^9X9izmftm?. 

[00 08] 12 0 £fflVVtJJ&A*X^i,&»*aa 

*JtOPaifcW»t*; *4-?-< {9A*?-m 

a) #^tl>i:?47-T-77H 85 0££Jil 9 
2 0Ojfeffl4»^,jaT«IM^*ff3. &J$f&£ Ut7T 
S200) fci^^-fv^^yh^THBr (x-f y 
rs 2 0 2 ) f&, ?4 v-tfteffl^fc' oimfctt 

(XT77-S204) . ^-fv-^ttfflifwo^tli, 

?4 ?-f-y/Hi 8 5 o«wmt*^-f -7-iil 8 

io#im<a*£-cas'. n-?-^^ 

(i. ^4-7-ffil 81 OS: W -fx lt5 (^f77S 
206) . ?47HIl&10* { 0(::&o£i§£ti?4 
A7-/7°Ma$:fi : d (XT77-S2 0 8, S209) . 
9 4 AT 7 7m S 2 0 9 Jtt»W i olz9A^A<y 
h£g§liLK?Z?^?AvA<yhCDm.t:mm& 

JMrefc*. ^474^yhcoltt*^fctt(i±j$<7) 
J: 5 fcX'-^sKy ?X Srffl^Tt 0 , 9 A ~?t~7)V 1 8 

5 o m<?>$> t,z A ^ybyyfZiLXXOs tzwmz&z 
o timmtfiii . £9a~?a <yh <mmmit 

[0009] ±&<r>£ o fe, fi£*^)*ffitiJV 1 1 1 

*&;-u*»u «E*o*aT'««aw-t7>-XTA*^ 

5r«i^XrAt*tLTii. ^4 -?r-7*;n 9 2 0±t 

T^mmmmmmzwm^b^i b^om 
t%b*>. -m9A~?<mf-7ivwzn 

Z&isAT&tfimt&ZblzZt).. ^Sv-XfAO® 
gtt®*^llC0ffiC7)^7.TAi?)^ 4 -7<7>fatc^#^ 4i. 

zibm-it:. z^zh&i^vi'XT&tf'mz* 

BfLfcSte. +etL^^XTAtgffl*io^xxAi,P 
-<W?t-77H 9 2 0±fcS^ttSifcK!3:-5T 
Lto^tfc^rS. iH^?r+BrLT^&vXTA^4 
v^^4A7'y7 , §-frS^ttit'#^v^. ^4^r 

-7;n 9 2 o {zm h t 9 y ^ y hsaa s 2 0 6 \m 

m^<r> i yXrAO)9X9izntXtzm\ l \ W±$£tz 
U$Wi'p(0i'ZfMzftR i t&9A-?T-7)\, 19 2 0 

i±mzz#%^b^omzfrbwmi%e>&\ Z 
nxotzmtonmizti^xii. 9A^mkh.^m.<r> 

•>ZTJ>mzm*lzHMlXWzt:>h. Wl^Xt^ 

mvmmmmmzimc^bKh t n 5 ^s*<$> 
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[0010] (2) {m94-?*x-) 

132 uimmztimhm?4v*3.-0)T-f 

-fv^yhi (21 18) N7^yM (2 

1 1 8 ) #08£B#|i»9:5M Vffl2 0 1 6^fc it* 
ft^arA^^^^VhA^;^ (f- x -y 

ffitt) 21 14^£lo<?ttr/P21 lO^fctT; 
-*3t* (N7f a -) 2 1 0 09 
£fcf. -fe/P2 1 1 OJixXrAl Wr/K:'J>7\ ifcfci' 
XtA2W:^2 1 2 0#»«Siro>*. jtW*;P2 
1 10«ljfeffl4ra-2 10 2»C««SilTtJ"3. 
a- 2 1 0 4 # -fe/P ( *0* ) aftm*/kP8tl 

[00 1 1 ] 02 2tt*4-?*a-2 1 0 0tf)R£#ffi 
*aiT3l#*>fv«DiW&friK*. H2 2fcfcWC, fit 

RNttCOfcti. «flttti4oc7)B#^#*,^>fv^<y 
H (70ms. 100ms, 150ms. 200ms) 



IT. 70ms. 30ms. 50ms. 5 0msO)BDB 
**fct>#«<0»4B*flttTE 1 (7 0m 
s) . TE 2 (100ms), TE3 (150ms)fc 
*.tfTE4 (20 0ms) <^$JT'$>I>. L£#oT? 
-fv^a-2 10 0c7)5feslt(^ -f^M (2 11 
8)0)f4°?M2 1 1 6#7 0msO-b^2 1 lOfttg 
&tZ. 2#Bfc«NSt4-fe/W2 1 20O;M^l2 1 
26£{i. :Mv4^>-h2 (2 128) fcrP'fvf^ 
y h 1 (2118) ^»ffei*»Oi^T**TE 2 -T 

Ei = ioo-7o = 30ms£Kj&r*. zmtsm 

l. lo-flZtlzi 9. -§g<D-fe^2 l 1 0#*4 

A777Uci#£J27 0msig$l. f ;* i <a2#B 
0*^2 12O#:MA7-y7 , -f&fc$£>C3Omsg 
ati<0Ts B#^-te'o (^vl&fi^) fr£> 2#*>?)-fe 
^212 0#:MA7y7-f|>aT\ 7 0 + 30=10 

oms mtm in z t . nmz 3m> <^jv2 1 

30. 4#@WrA'2 1 40^. lo!<7Hr;U7);Mis 
7 >y 7^1*^(0^ ft ? >f Vffi 2 1 2 6 « fc iTt&g 

ttamm<r)94'?mm'mth£btfT*h. 

[0012] MT0)£ 1 (c. 02 2(ci3{tS»MW)fHl 
[0013] 

[Hi] 





MA7v y^w 








(m s ) 






1 


7 0ms 


7 


7 0-0 


* -f T-f ^ > K 
2 


10 0ms 


3 


10 0-70 


3 


15 0ms 


5 


15 0-100 


4 


20 Oms 


5 


2 0 0 - 1 5 0 



^*4A777T$j9(|^®l£0fct6) £jk 

[ 0 0 1 5 ] 02 3(itfc|Wg#;M a-ftfflVtf: 
»97P-f-^-h£jjrf. 02 3£fcWt. 
**-2 1 0 0fcW$&:M^<yh#lO«J:O& 
tf^T^lfrb'0 *»f-x £ vTS 2 3 
0) . r #2&&j fc 14*4 "7* a-***?** 

(OT r ?47*a-g3tj b^o)<r)9Aim 
#0£*)±%^ (?4v(I>0) -Ifcft^d. Witc? 

32) . *4A7<yrUtftH<W7*A-i@R£* 
S»3ivOtfUjr s **>*474fa-B*fc*4v*a 



£A-K>7x7;Mvtf££-t& Ut77'S23 
8) 

[00 16]±ai7)J:3C, t&fcO^fcfctvCi 11 
W?4-?-(c4 91ttw**?£fflItS£ fcl4»Tfirc 

a. 4'BrLfe>'^f-Atgii^co>'XTAi,|5l-(7)^^ 
v^a-tN^Stl. - 1 t»->T L4 o Z b b %h<F> 
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^fi+lr+O^rAt^-ri. *4 v>f Ky hliglt 

wmrnz* < x awn* * t \>^o wa#hr>t: . 
[ooi7] o) immjohtzm&fz?* 

[0 0 18] H2 4(i^*i0^eifi?^^o , iar- 
T'/l' 2 4 5 0 £Scf . m 2 4 {Cfc vvf . ? 4 V^ffl^ 

( ) ^0fflfg24 o owmmsmfArrtiB 
4 1 on, mmtfjvmvbz,. 94-?m4 1 o# 

4 1 0(i. JgW^-Ttfi&A ( 1 Omsfja^) 

zmmtih. ?j-?m24 1 0134*4 vftfflt <* 
x? ) AWBijfli«24 o o^jimwflg^iiKjgsn 

mmmimttLtf. mmvmi 1 1 ocr 

[0 0 19] H2 5 (A) . (B) iM&bnfXtVl 
*$^l)J:3(;. TE10. TE2 0J4JH$jg|&*x7 

o , mmmm2 5 0 ott*we»i. 

TE20-TE1 0 = 1 5-5=1 Omst'JbO, 9X 
?t&ftB#02 5 5Of4TEl 5-TE10 = 10-5 = 

5msxhh. z<r>£o\zmmm&2 5oo>9x 

Mz9Aife24 1 0im%^KX\^r9^^yy 

%iix^x\>mmmm^i2 5 0 0 ± 0 m^9x9 

4612 5 5 0f?x?IW^^Tt4fea6yXrAO|& 
fl^ttfl*>HH<>l&£UrV\ -£02 5 (B) izijkZ 



tuxoiz. 2mv>?x?m)&fmti { TE2 5m® 

T$>*). ?X?JM^fia2 6 0 0* t TE2 5-TE10 
= 20-5=1 5msi^, JS)8JjMf|g2 5 0 0< 

9x?mm2 6 0 orM£&«^i$^togi) 

$flfc^^^*<ffl«li8a»B«ll2 5 0 OrtfcaTLfcK 
IfctfoTTE 2 OC?>$fmz}5^X?Z'7tf2mzg® 

zti&zkk**). i/XT&mmzmmm&t^ 
[0020] max 0 izmomx'u. mmm 

?X?C0^<0far-7>2 4 5 0 £ , ^>f?^W 
h^'gg-r &tzlb<r>?4 ^-f-TVH 8 5 O^fcjfflfcffl 
nffiliBIMMN^ *4?t-77P 
1 8 5 0*fctt»4l,fc«igfc LT&iUrf^T-y- 
^24 5O*tJ:0«yi$*lTV^. -OiO. 2W&<?> 

a. z<7)x?izm<?>?4'?<mmxii. mm? 

4-?4KyhlL mfiX-&%^yyi'3v YW?>9A 
UKyhWZkliftfilX. Sfc4LT*3S*iTv> 

a. z*>iz^ ffiw%$)?'mohn±i> : ®&ixM 

^^*? vfffiiAOIllft^it^tiWfit:* 0 . ? 
hit RIH^ofe. mHfyXT^ifiWm%Wy 

ZTJ*X'hht&&. m^x'hixhmmmmi'^v 
Vx7mz&mtL&m. mm*xh->xi>mtz 
ztmrnaicpunmm (wa i t) ^ 

^<CPUf<7)t(0tX'J-r (WAIT) z-tizk 

mtz x t) c p u wmstib k mni)tfm*.ti k 
*>. a vmL&ommth k , smwggi 

a ~?<mk waufc. y 7 k ^ x 7 iz i ->T t* 7 h-9--f x 

A77 7") S-to-C^^fV^ALyhSr^J-y-T^ 
T t ^^IftiJll'pWifill^Hrt t ? -f ^-^ ^y h# 
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[0021] 

im&mti± o ttmm) mo* mm?)? 
Ai^mnmut. Wimf^^T^htchvXT 

9 A 7-fl J; VWWfZ? £<§mtl Z t {2T'# I h 
0)0)^ — OWAl^x-^zWihyZfktfft&t 

T&wi^mw.zwmts-z.hztm^tz. 
izfmimfz.tntzfrmmT-y'ivz. 9aiak 

mm->tz. (si immmz&^mmmA k> hx- 
m^mmm^tmmzh *).9A 7|e^cj; 

ifibtfe, %^ZJ\-Y*?xT?4-?<r>\L-v hW)W& 
lzX*)V7b^±7^m^xmfS9AiA<yhizn 
fb IX Wzif. a- H 7 x 7_b£#7«;b6 t . y 7 h 

i o o 2 2] *zx- . *»«<oBw»i. ±araH^»ft 

4 Ky S Tcfi^t^t l> .1 <k £ J: 9 , -onf-ii 

-smx-imoymtth yxT&mft* mmt& z t itx- 
zz?4v<mmffi}swmimtz>zttzjF>i, ■ 

*fMB*>«w>I»tt. JU$jgi!tfM^r<yh£7y^ 
-f 'vf ^y h 1 7 y >- 3 •/ ml? •< ?A h o> 
Ti>?4?A<>h<Qmm.Z'ifblthZk#X'$. 

9 a -?mx-o)®%mt> ix?A-?m&Mz£& 
rA<7)?ig«a5r m*>? z t i9 a -?wmm& 

£VHmi88it&Zb.lzt>h. *»Stf>«0>BAWi. 
%m9A-?A<yb£mm)9AiA<y'Htth 

ztizx*). w ±79 a mt'y hmx'&vm 
9 a -?A<y v i9 a vtsiate * 

tt. 9 A ifeoM&kmmt IZ kizX*). «HBWfcr 
< i6tt<0^ -f ?A <y h &#&tl Z t tfX'% 19A1 

[0023] 

imm^mitimoym) *m?>9 a 
Wkwx-h-ox. t&Awams^ 9A-?A<yv 

lzftm&9Ai**-wm*9AiA<yvmXnt 



mzmmnzz omti i ^ilwa 

ST* -5 T ; IS * >f -7 * a 9 A "?A K V \ 0) ? 

A &7vT%mtm94l*x-iZ&mZtlt&iMtO) 
m*9A?m}:lXlitli>0)}:^ 9Aifflh&ffft 
l^XkO)msZ9A-?**-^mz^ 

x. mo)9Ai*3.-mo)miz&mhfz%mo> 
9 a v*jL-mm^th9Aim*?®j\w94 v 

t. Mm^9A-?*x-mm&mz>9Ai*3.- 
#rcoot. m>b9Ai*j.-mo)&izumh 
tz9A x-mzsmizm i . 12^:? ^ a 

o)xh%>. zzx\ mmo)9A~7 ( mmn, mm 
mo)9A •?**.-*n.£%«ftmhjmo)9A 

mz%mo)mM9A-?* x-W£-T-7)l>^mM1R 

i. mn^tLt:mo)mi9Ai^j.- i mT~yj^ 
mznmh%mo)mii9A a-^aco^-cfbh 

msi9A-?*j.- f mT-7MZttfc-tl9 

a -7 a Ky howiiTtmmmmititi^. mm 

9Ai*±~- i mT-7frk\m%mo>9A-?*3.- 

tmT-yivzm. Lxfg&th to)X'hz> ..zzx\ ■ 
*mtr>*Ai t mmm±. mm>xr^ A ~'mT 
~?i^mi. mi9A-?*3.- { mr-7'Mzftm 

h9A ~?A <y VoMWtoym.mim.it LtzW&^ 
mil9A i*3.- t §mf-7'}Vk{m%&®0)?4.-7* 

r\ mwo)9A-?<gmmiz. wsm«mim\i, 

t^9Ai*x-mfrWBZtit:ms£&'b9A-?* 

*-mm%mmm&iz}mzti&ffiim)9A 1 
a <y h tttmw. mzix£ffli&*f a 
j.-mmm9A i^^-m^mmmmm 
mzftmbmm®mhi>o)X'hh. zzx\ * 

mo)9 A vIPHSBtt. ?47^yMcttJ5tS? 
tttcg|J$iiSjgjtBW^>f-7>f<y McJftBLfcflll ^ 

a ^^-mmmtzmifAizx-zmzmmzii 
x^imx\ miflmwikdifeo)®&mt&m2 
mmmizmztiimmwAiAKy nzmt 
Km29Ai*±-mmtzizmz9A'?*j.-m 
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fc«Kt**a» 9A~?*x-mk?>&i>m'>9 A 

r -y T*m t<$2?4~?*x -mm<r>m 1 0 @ <r> 9 a 

mmnztj AT/TZitimizm^i. 9A?m 

m9A~?mm&, w,2mmmthmm 
mt vmmfcnmim 2 mmmm 1 mm 
<omx%im^x%o. mmmma. mi9A~? 

£3H tfrffi£SS 2 * 4 a 1 Is] B<r>9 A -? 

%mt %29A~?* x~mm<r>9 41*7-, TmMi: m 
mztz>i>cr>x'hz>, izx\ *%mv>?'t-? i mmw. 

%2mmm?&mimmtmm£<?> 
mmim2mmtf% 1 mmmmx-hmm 
h'o.. mimmu. mi 9 a -?*x-mtf9 a j> 
7vyt&Mm^Mfrt>%2m#f®cr>mmz?\ 
^mmmmx *)m<%t>%^mm ^miizm 2 
?4~?*x-mmzmffitii>cr)X'$)&. zzx\ 
m9A~?mmn. w,2mmmthmmn 
mt (nmmfenMMiw, 2mmmtfM 1 mm 
tmHzmh&m&x'h*) , mu&mt. mm 
Mmt%2mmt<D&v&mLt %imm% 
iz%i9A-?*j.-mmtm29A-?*x-m%tm 

mz?J &7-vTtl£olZ%mhi><r>X'hh. 1Z 

x\ xmwA vtsiSHUL mfcnmm^t 

h9A~?A^VY lzmth9A V* x -g^^fr^t 

frie^ x-m^mt&mm^mz ^zm 
1. immmi. m%i9A-?*x-mmmm%.<?) 
mrn^zm^<mmbmmmm^L. tm 
mmmzmmimmmztizmwA -?a 
v izmt&mm a x~mmz%® 1 xm 
mhi><r>x'hh. zzx\ ^fttycofAitgmgim 
ti, mi9A-?*x-mimz9A-?mzmim 
mzzhmt. mm^wimu. mm>b9A 
•?*3.-m%&m-z>?4~?* J .-$mz^x ; g 
m>h? a-?*x -mmomzmztifz 9A?*x-m 
jwrtrt h mmm$mm.9 a i*frt>mabA<» 

?A-?* A -mmnM'hfA-?*2.-mt*nzu? 

[00 24] *%ty<D?A'? { mimi. 9A~?AKy 

vzftvmi.zk y ) ! mth?A-? f miimx*h'>x. 
w.9A-?tmimt. ?A-?A<yhizttmi^ U9A 

~?A^yV(0?A&7v7%mzl&ttl?A~?m£%t 
19 A -?*a.-m&m A-7AKVY <mWffl£ft 

*>mizx 0 1 r>m_<r>?A ^x-^mzmthx 

T-vrt, 9 A ■? a <yh tzj&lfc? a vm&frtfm. 
L£i§£, l^ltwmifAiZx-^fflz^ux. 



%im?Av*x-zmmizmztitzftm<?)7A 
7* x -wm K tt h?A ~?m<r> t PX'n>bco 9 a 

wim'b?A-7*x-mz&mz>?Av*x- 
zmzi^x. UM>b9A~?*x-mm<?)mz&ftzti 
t^A^x-wm^mizmu m>h9Av*x 
-mmm?A~?*x-zm^WBth&'<mizf- 
•yrt. mm'WAv*x-mtfmzhtz?A'? 
*x-mtmz>m?A-?*x^mz^x. & 
9 a ^x-mmmizmztitz&fA 
x&sti 9 a -?mfrb Kfiefi/j^^ a tfctt 

mttzijViX'hh . 

[0025] 

[»JiO£j*0»ffl] JUT. Effi£#^LT\ » 

<DmM<mmi%^i5<,z&KKimixM^t>ti&T 
<yhj t^o) mm-m. mmmufA-?* 

x-lzH^XM!i®m<0%l®fttl?A~?AKyh 

(wf imm?A-?A<yh} t^o) vmftx'h 0 ; 

S^raiMP ii 9 A vdf a - left if vc ^- K ^ x 79 A 
9A-?AKyy (WF *m9AvAKy\>i t^o) 

vmftxht. ziit>omttn%,ti ?mz , 

[00 26] Hit -»f7'x^xA$c7)^^-edfa-<0 
^v^yM (118)^. ;M <"f^ySi (u 

8) *«^i*isBiiB^)^-fv«i 1 6m±ir<xc7)9 

A-?A<yv<\<r)XAy9 (f-x-yfflfg) 1 \ Amz 
(9A-?*x-m%) llO^tLT, *x 
-m.W(9A^*x~) lOOfttttLTlt*. fl£ 
(f, T^fjL-l^l 1 OO^fc^-fV^ra-gSl 

v* A -gSl 1 0{i5feB|=Sf A - 1 0 2lz&MZtiXt5 

[00 27]m2l*9A-?* x-m<r)T-9mi* 
t. m2lz&^X, mV>9 2 0 2li9A-?*x-ft 



!(9) 000-259429 (P2000-2 558 



<rm%9 4^*3. -WkwXA v 9 „ tfejr >J v ? 2 o 

D2 06t2;M-<M<yK LfctfoTi 

m?4~?*j.-m<?)mttf-, 94-?mm-%%2 0 8 

¥ V 1 794 1<7) t' 7 bfl§2£<i:M"? 
.;WVMM& (^M^ ff£^) 94 v®2 1 OtilS 
^-7ffi2 10{i*BflaBS(2fc 

izm£Zii&i>(7)-cii&\ zuzm2iz&^x. m\ 

2lt?4v4<yht:mitc^7 : Jx?h 
OID, ^-<"?ij^aSij2 1 4(S7y>-3-y JIT 

o7yy 3 -y vmm <rmt ®mm#f®2 i em 
wmzfi o m? 4 <> vcommmmmtM 

fi»yy 37 Ymft*'ttomm?4~?4KvY(r) 

wmm ( m.cr>m.<mm.A -c^s hi * o izm 

ffi94~?4^VY\im?4i4'<.V\-\tZiih) . ffl 

mm**r**2 i8mmm?4~?4<>h*t:ii 
%m?4-?4<>h<Dm r )mL®m. ^x^-^mn 

*4. 94-?*j.-gm2 0 0lZlt£t>cr)4:<7)mc094 
[00 2 8] 94-?*3--<r>9m94~?* 2--Wk<nt\ 
-<gaT-7;Hi[I l Cfc(tl>ftII*a- 1 0 2tfm 

[0029] muz? 4 *~<m7—7)wmiz% 

94-?**-£ < mtZ>?4-? f m.7—7'i\'<?) 
T-9WMZ^kt. 94-? < gmf—7'Mii/XTJ>mz 
fflSSiU. 03C:fcVvc, Mi/ZTA'\CD#4y93 
0 2\xm,94 ^Wr-yiV^ 0 0£J: OfaSttl. 
^XrAcoif^XT^cr)^ ( lly?) , &y 
xrA^co,-^ y? 3 0 4tt£3t?4 -7* ar-7^3 
0 0 fci OWaSftSyXTAcTj&oyx-fA^^ 

y? (yy?K 5fen^a-^co^y^306«s^ 

vXrA^^-7^fjL- < iaT-^ / vcO--K>f y^ s y 

t-9z. v*T2>m\3 1 0tii&#4>^yxrAS5'J 
X'hh. 94v t gmf-7)V300l l Z\mt > <7)4:<F>m 

[ 0 0 3 0 ] 04 A^W^-f V^f-Z/l' 

3 0 0 *<m-Th vXT±,*3.-smrr-7)V<F>T-9 

0 2<iyxrA* a -'iJl-f-7/M 0 OiWS* 

KfcWC. 3tH^a-^^y^4 0 4ti5fel| 
7) i/Zr&?>94 7f8r- 7^3 0 O'vOiK-f y 



*.<nX4 y? . Ai0iw^^4 0 8ti&ft> it 
l o^yx-f At Lfc^tifcttS^yx-fAogift 

+, »jh«i«*«:tt«if+wo««, t<om mwm 1 

Oiii^XxA^facOfffS. yX-fAffllH 1 2(tfft 

[0031 ] 05tt±jft9yXTA* .*-Wf-7;U 
400. ^TWIr-T/l/SOO, ^-f^a-fa 
■r-fMS X If 9 4 x-m>$m®&0) WiS£^ 
t. H 5 £*£;rU loo (^7") y^f-AO 

IO#aHi;M -7^-1^-7^5 3 2g£J:-5 
T (-9-7) yxrASfc^a^iU. ^^v^i->(,> 
^<W^f ; aT-7;U5 3 2l£££tf£ft5 
4 0^££t#. *fc*4-e*a-J»5 3 5*»6tti 

(-9-7) yXrAJi, 
?) i'ZT&mw94-? s mT-7'>\s5 3 0mz£'>T 
ta$#i. # (-9-7) yxrA(iyxrA^ A -tar 
-7^5 1 OtloT^a^fL*. (1f7) y^rAf) 
CTi LTfi, ^^|i]^S (Code Division Multiple A 
ccess : CDMA) y*rA, r ^ 
16$!;^ (Personal Digital Cellular : PDC) isX 
rAt^tiPHS (Personal Handyphone System) W 
hi. £$?4-?*x-52(m. 94-?1) i i}*?yY7 
•>/7LXW®miLt:94-?**-im. oiOfiS^' 

v*j.-mmm< %&tm<r>?4 w^yn^ 

t'^^v^. ®S^-< yv*3i^^y 3 y^?:ffa. 
frS=5r^ >f v^f a-g«J 9 4 vdf a- 5 4 O^CSK 
t6«^s ^v= J ra-5 4 0^^'f-e^ A -^S5 

3 5mmiw&\tm?4-?mimhx%fflj:94 

*?*cL-gmZ94~?*z.'-lz&ffl-&. -1594-7* 

j.-wmtf»M%£it. 94-7**- 5 4 om>%$niz 
94-7U2 1 Qi*0)ttm.Lxmm94~7*i2.- 

[0032] 1 . mmm 1 sr<o 

(-9-7) yXrA^>fv^ A -^g^L. ^O (-^ 
7) isZTJ*<r>94v4<yy*-jffi£ < mt?hZ:b 
KiO. -oo^-fv-ggT^w^i, (-9-7) y 
xriKOttfffcs^-a - 1 ^t-^ s 9 4 -7<mm.h 

x A t V \i M9 4 -7 t m.T-7ii' 5 3 0 irtf^IS ^6 
^y^rASr^r. y^rA* a-^gfilT- 7/1^5 1 0 

^ftfcLTlocoyxf a ^-/Xf At vh\ 
^^vtar-7;P5 30^fWa$^l5#yxrAS- 
-9-7yxrA>V^. %wy&m.\x-\i i s* : fh.%<r>9 

4-7*x-fs<ommm^b^m. axxf 94-74 
<yhm&imiz. m?4-74^yuzmti^ 
*f^<^.94v**-mmmftz*bt tx 
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[00 3 3] 136 Ji, 30^(^7) S^rAl&UL 
3^'#ftt«.^(C*3^T, ^JTiT^>f-7Siia^ 

7>tA1&^L3$K&4-cJ>-?>. 06K;fcvvc. tffl 
'f^a-54 0^5fc3lcD^>fV4fa-i?^53 5^ 

V*;t-B5R5 3 5a*>f-eil2 10ttlO s S/7rA 
205fcH^-f V^ra-gl5 5 -?<I2 1 Oti 

7, y*rA3<3jfeK*>f7*a-B£5 7 5«>*>f7 
€2 1 0li3T**fc#>. yXfA3^)^^7l2 1 0 
<7)3#M>T'&6. Itztf-oZ. i/XT^3<7)%M$"{ 
v* a -gg§5 7 5#?>f A7vTU:i:¥fJrt£6, 
* £ ?isXT A 3 OftH? A a -gS 5 7 5 £ ? 4 
T^fa-580*»^(.LT, &<Wv*a-gg|57 
7 (:M"?ffi2 1 0t42) £vXrA3tf>iteB*>f'7* 

7*jL-5 2 0fc««3*l4. «±W<tdtLTvXT 
A 3 fc *JttS * -f Vdr 5 7 5 O ? 4 A7 7 7°B# 

Oftftj^Tt *. itOB#^^rA 1 fc v-XrA2iO^ 

4 a-g«5 3 5fcJ:y'5 5 5l£$ 4 &7 '>/7LX 

lii/ZT&3<Vm?j-?* 7 5cW Vffi 
2 1 0T'AI»3c7)^^jS^{^<-ri,^*fJ ) 
S. f^T'yafAl, 2*>*5fcSR*>fV*A-S»*5 
. 3 5i5«tlX5 5 5*^ s A7-yr.Uc^rA3cO 
^-^Vdfa-^S5 7 5(7)^^-7fi2 1 0<93£3|^Jt 

£*4vfl2 101410-3 = 7. ^XtA2(7)^^ 
-f-?«210tt. 7-3-4aWPrU^-f 
#^^5I^^-7^a-MS5 3 5, 5 5 5<W?ffi2 
1 0«rt$fc**. &y-7.7Al&^L3?)5fcsI?>r7 
* A-E**>*>f v«2 1 0 fcSSJSLjfcflL *0flK> 
^J^t^£y\- h'^ir^-f vKf££U ^>f7f- 

£21 Ort^fcft'jNTfcl.fcft, A-H^ x r^^-7tZ 
Ji2#f&££ft&. *«Ctt, lo*)*>f-?*a-B£ 

5 7 5 t3i$A 2* 7 v7lt:tf, SfeZtlxm ?Al 
«21 OfcJoTti. t&cOy-XrAO^^fa-g 
** t H^fc^^A7-yrt&Ct*tft4. 
^^A777Lfc^>f-7*a-g|*U-r^-C^-f-?4fa 
-54 OSW^tjlSISrfH. 

[0034] H7 Mi^mmm. 1 7 a 

v-* a- 5 4 0 momi9 a 5 3 5 30 



fl*ltlW4i fcfc'U ^'f^ar-7;U5 3 0^<?) 
^XrAcoi!ifmfcl3 0 8(~ J: 0 . ^x-fAdWibf'* 

4-?*jL-54omzitfixtt>imzfib%\\ 

£MU ?4 7«^t-7;1/5 3 0^#xXtA/\<^ 
A >9 3 0 4*tlt'iX%<D]/ZT k<h?A V^f a-5 

6 0$tf»as£fr$. PMfcy-XrAgSB 1 0£feH 
LTiK UT77S70) . :M 7*>'^ A7«y7L 

$feH^-Y-7^a-^5 7 5&&A1&2 1 0 
A 7* 5 7 5 -< A7v7Lfc 

7 5^>fVdra-5 8 0^4>^t. 2^i>XrA 

5*5 7 5***f.*. 3oBLhHt*&tFWfc*l>t. 
±^yXrAfgrc7)^>fvil2 lOflttltti. tMv 
War-7>5 3 O^^xXrAA.cO^ y ? 3 0 4 
£6 £ t (c i 0 fi^iiS . Ltat^X yXfA^M 
fct&lfl/i^r A<0Sfc J; oT*mtO»SS<0jPtt- 

-t7*^TA^jh^^«$ilTi. JJCi/XrA^ 
3 0 4 S:fefc*->TfiSRSft.4Bfc-e<o^T 

A*ujf 7 rztiiti»X'hhtz#>. wwmft^my 

A^)5fesl^ 4 a-^R 5 3 5^ ^ >f V<I 2 
1 0£MEtl». *fl»lft£i: Ity^fAS^^y^ 
i S-tfn? UT-fft (Xr-xTS 7 2 ) . ^-9-7*vXf 
AJC« iXOmttfteltZ tX'ZT 7 7S 7 6*»<b S 
7 9<7)}!!lS?rSDjIt (Xf 77-S74) . it, 1f7 
y-Xr A*<^ A777Ut7'y^fAi»t' 5 
JttS (XT77S7 6) . il;MA77 7'Ur9-7 
^7>f A^<b{f^-f-7fi2 1 0<7)PS(i^T'J,|.(7) 
t\ Xr77S79^tX f3^Cii, ^-^A 
777Lt^^^a-580#*>^$tl^^V^ 
*-S*5 7 5*oa^^V«210*. fl!!(7)^^A 
7 7 7 l*cfi*i H^ryXT A05feH^ V * jl-^S 
5 5 5^M^-f^il2 10*»^|< (XT77S7 
8) . dWr^y^yhfziO^r^XrA^^-fv 
a- 5 4 0^*$GH&ffl££i>tf* £ I . 

kw^xt j>.<r)frmA-?* 3 5*0* 

4-?!2 1 O^^^ffp^c, y-xf-A#^#*>y 
^ i 1 £Jng-f6 (7T77S79) . 7r-x7'S7 
4^M>9. £V7i'ZTMZ^X%7ltz%&ii. % 
mA-?*3.-%m5 5 5^C0^^V(I2 1 O^rtg/h 
<7)ffi£^L-C, ^-H»>x7^>f vfcgJltS. 

[0035] i&cnmtemm* 1 tfc^T . -trxxf 

$-y-7.-rA^fj.-l : gT-7^5 1 oieo^r^T'. %<r> 
9 A -?**~ f mT-7)U5 3 2m>tmi£.\Z.thK 
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in-mmx-z*. mzyxT&mmzvm.thi$& 

at h mn^yi/xy-^^ a -?<m.T - 7;uo x v 
mmm3 o 8 mitwzt imx-mm* h . in 

[00361 J3Lh«k *) . gltaJBS l £ ifttf . ilifco 
WyxrAWA^A Ky h ZmV^XT^W 

*>a- Y*Jx.79A -?-TH&c7)g&& WI/KtM 

[ 0 0 3 7 J %ffiff)^2 .£jtajftg2tt. JUI^-f 

wtA-uoi <?>mz-7tikt& z t & * 4 

asa^u lzm^xmmi. mr—rnmns 
® i %^i5x^htzT-mmimtz>. 9 a 

* a-^s2 o o wawmffltef'T 7»tt«fl«2 

ft«J?'J2 1 ^HaMMFC**^ V*a-B* (OT 
£7 y y g 7 \W9 >f -?>f <y KiStJE-ti 9 4 jl 

p. Hi. S^iei6^(§2 1 6tt£fflJUiBtt3iU. 
[0038] l8fiftSfr9^S2fcfcit6ESB:M v^f 

mm*4-?*±-m8 o 2 (momisK 1 6 

= 10) ff9AA7vTlt:btZ. zm. Wffl9A 
v^fj.-lS80 2(±. *4^*A-Ojfcffl*»4>ft§*l 

mmmm 1 6 ( = 1 0 ) ^tcjisr/je®^ 

*l*fc*>. ^^v^a-«fflJBiBaWBI2 1 6 ( = 1 
0) fcofiUS 1 OfcSSttSfiS. B8fc*&M6J: 
7yi/ 3 7M:M?*x-S«804, 8 06 

[ 0 0 3 9 ] 19 »4@84)t&fl5£ ^ A Af-\>- h 

•r. ®9£7F$tii x m9A-?*3.-mmo 

2tftAA.7vTtmM*T^ r ?yy 3 yh9A^ 

Ua 7 h?A-?*j.-mM8 0 6tf?AA.7v7*tm 
#J£T C , Vyi/a -y h^^f -7^^-1^8 0 8^^ 

A-?*a.-m8 1 Ofctt0/$lffiB»l$|SI2 16AU0 
X'hhfrb. 10-2-5 = 3*»ffittftttBI LfcB*» 



To^ffilfc. 9A^fe2\ QZ3£WfelX'8®m- 
iiiiX^Z bifihti*h. fm9A*?*x-Wtl8 1 Of 

sajeu:sw>*>f 01 ot^-t, 

vA1>b<?)!mt7V-1-*-hXiFt. mi 1K*J 

^yhiI*D£fir-5 Ut77°S1 10) . £*>JMKi7 

fe, ~?A<y h<7)9A&7-77'frb'5frZ$m 

I (AT7 7-S1 1 2 ) , -?■ X'fotili? A AT 7 7* L 

T77-S1 14) . jSj(B:MV*x-g£0<$W*>f7 
* a-KSW^o . $88? A ~?A Ky h ^ 
tffA'?* J .-cr>%Mizl$mztiizblz%l. mmz 

%M?A-?*jL-%%<DfA~?m2 10^-H")i7 
^-fVfcSlgtS (^T77'S1 16) . XT77-S1 

1 2 X'Mffl? AvAKyy><7)9AJ»7>y 7T*V ^•iWi- 
SfifXf 7 7"S1 16^^. 

[0041 ] *HSt<0»JB2t«]:iltf. IM-^l^-f 

il-^ftffll^ttitfivn $4>t:, *HS£^0ffi2t 
■kO. A-H7xTWt^^V<0S^7yhit (^-f 

■?<ot'7 Mb) j&^v^-ct. ^-f-?^x-g«^ 

•fZkffX'Zh. ffiia. 9Al<?>ftmitil OmsT' 

^eii^n ^ia* as-r i> t . 1 6 0 

x60 (#/#) xi 00 (^7yh/^) =3 
60, ooox?7yKT'j)^*^; ^^nmojyn^ 

v>f 4 a- H7 x 7^ 4 -etelitt 2 0 

t'7 hmt%z>. -t. m&<Dim2iz£ oznm 
ffimm 1 mmrnfA -?a o h zmitix, 
man omstimTift&mtt&mfA.-?* 

*-%mm^t, 1^=60^X100 (#7yb 
/%) =6, 000^7y^fc5:l,. Ifzt^x. z<7) 
IBfflO&Mt A^A^yY ^HStl»/N- Y*?x79 
A-7U16 fv hOt'7 hdtH^fEfc^ 0 x m t' 

7h^<raftf. 

[0042] 0 . ^ife^BS 2 Cifttf , JSSB^ 

A-?A<yhZ 1 7yy3 yhM(D?A-?A<yHkf& 
ZtlzX*). -&<?) r 7y>'3vyW9A~?AKyYtn 
mzmzttfX'thtzfr. JMfAvA^ybbvy 

ya •/m?A-7A<yh<?) f m£-7ttef&Zbti < X' 

[0043] utters 3 . mrnmm 3 ^ 

v>f <y h SO^WGffl^-ar^ff 3 £ b iz X oT a 
-Wx79A-?0)tAJ>7vTmt:mtZbtfX' 
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BB3 m 1 2 ( A ) . ( B ) fcJBWtBWJt*. cm 
[0044] 012 (A) ! (B)J4HJ6<^g!B3t*J 

t. hi 2 (A> izifrtxo^ mm. mmm 
2 1 btfimmmj^jKyh i fc^igts^ 

216#2li^J^>f?>Kyh2#A4itf>i:* 

tab% 5 A < y M b ? 4 -? 4 <y h 2 b mmm 
X'fo&k. N^^Mi''T2, T3, T5. T6 
*Ut/T8<7)ff5|s]3l£U fi4v4<yb2WTl. 
T4i3j:l/T7COH-31aI|g4L. mt8®milX^ 

[004 5] 01 2 (B) fcjjt1-iofc2-P0)J8. 

JtlJ^-vM^yh ifccfctWv^yh2*>m-fl> 

2, Tl 4fc.ktfTl 6X-2lC0?-4~?4K>hl t? 
4~?4<y\-2b ZmtiflZfj AT y r^ithZ b * f T 

HI 2 (B) C*S*i4J:dfc, fflJffl^^^yi^ 

iK*4 7>f*yh2tf>fc*Ti$!ai£SBU 
-taSfiteffo. ?4HKyY2<r)%m'fto$f (T 
z) . ffi^SB^^^^yM^^AT-yr^T 
1 2fcTzi0>g#At=Tl 2-Tz5rlt^LT. CI 
c7)At ZfSfflfJ -?4<yh 2<?Whto (l@a<9) * 
4?ffi2 10i:l,TR}et*. *$***>f?fi2 10 
= A t . *4 7»fBK!l2 1 4 -JQflL J5JffiSa$IS|2 

i6=fiH»eat^^ia»tc^t4. ^jscft 

0)JBg&94 h 1 oft±J3JI!l ( = 1 ) tPHS** 

1 o £##<ojg}Mji$ia2 1 6 ( = 2 ) -ct*sr< a t 
tsjrr s. t 1 2T'-jsiM^t^s fc . ai±T 1 

4. Tl6bi>mM1fibhX^<Zblz%&. c\<r)%% 
A- H ? i A im *)&frcr>®m 

cputfmztixmzuhmijtm-tzbffTZ 

< <mj]tt£m z b 1. . 
[oo46] mm. mumm2 1 e^emm^ 
4 <>hizmfflmffiffl2 1 6tfi 2<7)fflm?4-? 

ttetsmti. mmmmm 1 6tf6<nmmizi%m 
mz^bitx. ®mmm®2 1 6#i 2. 

2 1 6A ? 7 2<7)^-f-7>f<yh?r^fftl.. mtAlA 
Oh tzmti 94-7** -Wktf? A jL-fcg 



iCO^. ^8»SI12 1 12, 

7 2fclJ**&*«6#a4<D?, J9DHBttltia2 1 6 
A { 12, 7 202o<7);$M7-'f<yh£iIJllt,T*K C 

p u^-f v^f <y h timtttth&snztii 
^xmaztih?4~?4<yh(omz®\mm><\ 

lQ047)&£MMffil>m2 16&7 2MKyh 

izf%mmm2 1 6#6wa vAKy vmmi 
w&mm-bh. immem2 1 6#7 2<M<y 

7 2b6b<7>&k'&mai6Tt>&<?)X\ MM 
mmffl2 1 t>i?12<r>9A-?AOYff>yAKT"/7 

nzs-ihtj s.y^x\ mmm*®2 1 6#6<m 
Vbthtzmhh. 

[004 8 ] 'fflJtRiStt$|g|2 1 63&>'5nt^^^| 
t«t. JSWgi6^02 1 6* ? 50^7-f<y 

fft5t<^ttS. ^^t^Jf»iei!lB#rBl2 1 6*>*5^ 

fcsrc**, t^b%^mm^mmi^\ za> 

. Iffl^lMS 2 1 6 # 3 fc 5 1 Oft/Jv^gR 1 
5 (3X5) fc&WBl^otf^v^yh?^ 

[0049] feLhA 0 , -StEft^S 3 ft: Xhlf , ®M? 

4 -? a <y mmffltmttGbitz'tio z t \zi-ox 

mztiimnm^tzbrnzi. 
[oo50] ms&mB4.m<rwmit. mm? 

yy 3 yh?4~?4<yb*m?A-740Hktl 
ZbizX^X. ^K^yNvW'yyhia 

(A) >SrV^L (C) . Mi4zm^xm*%t&. WHt 

[005 1 ] 111 3 (a) ^t^l (c) <i % m<mm 

4 fc*j»t4 jaJM^ >r v4 <y h^»^^ ^ a^-v- h 
■C^-f. 013(A) ^rV^L (C) ftrfcwt. ig^-f 

v 1 0 5 0 m s zmmt&wr&iz^uximmwt 
&. z<m&Lmmt, '^wxTtAwMmm 

Kffl(tryMBfcJ:oTSii&eB) ftrio-C^tt^ii 

[00 52] 11 3 (A) <4to0<OglSIB|*4"?4'<y 
hl300<^i!#^t. 013 (A) lz^Zh&±o 
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fc, *BW*4?10 50ms£«93EUSJI1200m 
skUOELIalft (0) 

fllfl££*«9:?4-?ffil 3 1 OfcLTiftJg**. JLffi 
<m-Cltmffl?'(Vl 050ms = 200msX5 
(HI) +50t*ftfcft, *fefc* I 5 0T , *S.:fcJ:9? 
47ffil310«0fcJ@S£fili50msi::5r*. 
■fmffll 3 1 lttJEB$HlcR£t6. jUXieimBIl 
312tt*BH^"^*1310fcH»c*ieK450ms 
fcRSU ift9£UsRl 3 140:60 ( = 513+1 
0) fcRJfcf*. *£149K1 3 1 4ti. *J"I^£± 

[00 53] HI 3 (B) iilEBVfJ&Tvrm 
->t$rk<?)%8m9 4 14 <> h 1 3 2 8<91&M* 

t. 013 (B) fcswc. i0B<w Kr«t~re&> 
wmm. i0Bfc^-fvei3iofciftgLfc5o 

ms ^^-fV^^ybcOSOcOlWii, 2 

o o m s 0$ o jg imm m i®& 5 mm at 
vTtttiixw z<?m%x'\mi 3<a) *»w&5o 

msO#TTtt:l0:MA777LTi>D, ZVWm 

im, tt60 (=1 + 5) ^-fAr-yTJrfT3ifc 
fcSrft. w^NXLiaftl 3 1 4£ 1 HfcfcfrfcMl 

fcsdre**. 1 laawiisMSuraii, 21**^77 
^*^$iirv^5fen^^^a-ssi3 0 2*^e 

JUTHDSgUBJffl*^ 0 0ms i&SftilfcjgS!^ 
7*a-B*l 3 28£S»»t*. 01 3 (B) WW 
t'li. 2 0 0ms-^-fTdfjL-gSl 302^-f V 
(1 ( = 1 0) -^>f^jL-g*l 3 0 40^-f Tfi 
( = 2 0) -*4 7*a-g*l 3 0 6<0*-f7fc ( = 
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